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Figure 1: Scheme of the MBR process
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Wastewater  Treatment using  Membrane

Bioreactors

Wastewater treatment plants (WWTPs) benefit
human health as they remove andfor inactivate
pathogens in municipal wastewater. However, the
concentration of noroviruses in municipal wastewater
increases in winter because it is the epidemic season of
infectious gastroenteritis. In particular, viruses are more
resistant than bacteria to disinfection treatments such as
chlorination. Thus, it is necessary to estimate viral
removal by using advanced wastewater treatment and
disinfection processes.

The iMaRRC estimates the removal of suspended
solids, E. coli, norovirus, etc. when using a membrane
bioreactor (MBR), which is used in advanced
wastewater treatment processes (Figure 1). The mean
removal ratios of suspended solids, E. coli, and
norovirus were >99%, >99.999% and 99.99%,
respectively (Figure 2). We confirmed that the removal
ratio of norovirus by MBR was two orders higher than
that of conventional wastewater treatment.

We aim to spread advanced wastewater treatment
technology, such as MBR, to protect human health
from waterborne diseases.
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Figure 2: Influent and effluent quality of the MBR process
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Asphalt Pavement maintenance by Surface
Treatment

Asphalt is a cost-effective material that is used to
build comfortable pavements rapidly; however, it
easily deteriorates owing to weathering, such as
sunlight and rainwater, particularly when used on
pavement surfaces. Once the surface starts cracking,
the damage progresses, and water permeation may
induce failure of the pavement structure.

On a light traffic road, such as a community street,
deterioration by weathering can be the primary cause
of pavement damage (Figure 3) rather than fatigue
owing to traffic loading; therefore, prevention of
surface deterioration can extend the pavement service
life. Crack sealing (Figure 4) and patching have been
applied to minimize pavement damages. However,
these are ex-post measures and cannot prevent crack
expansion and future crack initiation.

The iMaRRC and Japan Emulsified Asphalt
Association are conducting cooperative research on
the verification of surface treatment methods that can
prevent the expansion of cracks and help maintain
pavements. A surface treatment method is proposed
wherein existing pavement surfaces are painted; it
comprises various methods such as fog seal, chip seal,
and thin layer surfacetreatment (Figure 5). In addition
to extending the service life, the proposed method can
reduce noise and vibration, improve comfort, and
enhance appearance.

The video of trial applications to evaluate the life
extension by surface treatment is available on the
iMaRRC web page.

Figure 4: Crack sealing

Figure 5: Thin layer surfacetreatment
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Dr. Nitta of iMaRRC and Dr. Kawakami of pavement
team traveled to Germany and Switzerland, participated in
international symposiums and conducted research meetings
with Empa (Swiss Federal Laboratories for Materials
Science and Technology).

First, they participated in the symposium of bitumen
chemical-mechanical properties of RELEM held in
Braunschweig, Germany, on September 17-18, 2018.
Besides Europe, participants from the United States, Canada,
Brazil, South Africa, China, and Japan participated in this
conference. From Japan, Dr. Kawakami made a presentation
on the repetitive recycled characteristics of asphalt jointly
studied by Nitta and Kawakami et al. Other participants
presented their findings on accelerating deterioration test of
asphalt, study of rejuvenator, and asphalt analysis using an
atomic force microscope. We gathered and exchanged
information on the ongoing research and the latest
technology on new recycled and analysis methods of
asphalt.

On September 20 after the symposium, we held a
research meeting based on "Repeated reproduction of
asphalt pavement and environmental cooperation” at Empa,
Switzerland. We reported on the contents of consideration
primarily in Japan and exchanged opinions. Empa had
requests for new viscoelastic analyses and analyses on
equipment owned by Empa.

At the international symposium, there were many
questions about Japan's advanced asphalt regeneration
technology. We will continue to make efforts to disseminate
information overseas. Furthermore, they aim to cooperate
with Empa in the future and aim to establish more advanced
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Dr. Iwao Sasaki joined the PWRI in 1989.
Since then, he has been working as a research
engineer in the advanced materials division. His
research topics are asphalt pavement, concrete
protection, and FRP application. Because he
was acquainted with chemical engineering
during his graduate studies, he has been
examining mass transfer and aging rate
phenomenon such as modified asphalt for
drainage pavement, water proofing for bridge
decks, concrete surface paint, and reinforcing
steel corrosion protection. His research is not
confined to laboratories but also extend to fields
such as material exposure sites facing an ocean.
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Dr. Hiroki Sakuraba joined the Public Works
Research Institute (PWRI) in 2013. Now, he
primarily investigates brief methods for chloride
ion concentration in hardened concrete and an
effective use of precast concrete members. He
conducted a series of bending tests on precast
concrete beams jointed with mechanical splices
last year. The bending tests were successfully
implemented although they were challenging
and conducted on a large scale, and so he felt
accomplishment.

He thinks that health and work-life balance
are the most important factors in his daily life.
He has maintained good heath since he joined
the PWRI because he takes care of his food
intake and exercises regularly. He also enjoys
spending time with his one-year-old son who
recently became active.
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Dr. Mamoru Suwa joined iMaRRC as a senior
researcher in April 2003. Since then he has been
working as a research engineer in the recycling
research division. His present research topics are
detection method and the control method of the
pathogenic microorganism in the wastewater
treatment processes and environment water. In
particular, the infectious diseases by the norovirus
and the antibiotic-resistant bacteria are global
problems. To prevent the infectious disease of the
public waterbody, studies that aim to remove and
disinfect these pathogenic microorganisms in the
wastewater treatment plant are important.

His hobbies include marching with a portable
shrine on one’s shoulder in the Yasaka festival.
During this festival, an entrant prays for the good
harvest of farm products and prevention of the
infectious disease. | want to contribute to the
prevention of waterborne infectious diseases through

my work and hobbies.
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