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Energy recovery from wastewater through newly
developed wastewater treatment processes

In wastewater treatment plants, methane is produced during
anaerobic digestion of sludge generated in the removal of organic
matter. This methane can be combusted to generate electricity. As
reported in Newsletter No. 29, the Innovative Materials and
Resources Research Center (iMaRRC) is developing the high-
rate contact stabilization (HiCS) process, designed to enhance the
removal and recovery of organic matter from wastewater.
Compared with the conventional activated sludge (CAS)
process, the HiCS process retains sludge in the system for less
than two days, minimizing oxidation of organic matter into
carbon dioxide and water by microorganisms. However, this
approach results in higher residual organic concentrations in the
treated wastewater. To address this limitation, an additional
activated sludge (AS) stage is integrated downstream of the
HiCS process, forming a combined system referred to as the
HiCS-AS process.

To evaluate the energy recovery potential of the HiCS-AS
process, it was tested on actual wastewater. The recovery rate of
organic matter and the corresponding methane production were
measured.

As shown in Figure 1, methane production from the HiCS-AS
process corresponded to 13.4% of the influent wastewater
chemical oxygen demand (COD), significantly higher than the
8.1% achieved by the CAS process under identical conditions.
These results indicate strong potential for practical application.
Future work will focus on optimizing HiCS operating conditions
to further improve efficiency, as well as assessing the impacts of
variations in influent quality and water temperature, with the goal
of full-scale implementation.
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M Joint research on impregnation repair materials for
preventive maintenance before visible deterioration

In March 2025, iMaRRC initiated a joint research project
with the Public Works Research Center (PWRC) and two
private companies. The project aims to develop rational
preventive maintenance technologies for concrete structures.

In recent years, early detection of chloride ion penetration and
timely implementation of countermeasures have been
recognized as important for concrete structures affected by salt
damage. However, budgetary and personnel constraints have
limited the adoption of such measures, particularly for
structures managed by local governments. This research
focuses on relatively low-cost impregnation repair materials
that can be applied without advanced technical expertise. The
project will also standardize survey methods and quality
management procedures, to develop practical guidelines for

preventive maintenance.
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Figure 2: Comparison of water repellency on concrete surfaces with and without impregnation treatment
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M Joint research on mixed dewatering and utilization of grass

and woody biomass in domestic wastewater treatment plants

Since April 2025, iMaRRC has been conducting a joint research
project with the National Agriculture and Food Research
Organization (NARO), Japan Institute of Wastewater Engineering
and Technology, Chuo University, and Kyokan Corporation.

Japan aims to achieve carbon neutrality and build a sustainable
society by 2050. To this end, the Ministry of Land, Infrastructure,
Transport and Tourism (MLIT) has promoted initiatives to
consolidate local biomass at wastewater treatment plants as energy
hubs and to utilize woody materials generated from rivers and
logging as biomass fuel for power generation.

This research seeks to expand the application of treated sludge and
grass biomass by assessing their mixed dewatering and utilization
potential. Collaborative studies with partner institutions will evaluate
technical feasibility and operational efficiency. Ultimately, the
project aims to promote regional biomass integration and joint
operation, positioning wastewater treatment plants as regional

biomass utilization bases to support sustainable business models.
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Overview of the one-day job experience at PWRI—
February 2025

In February 2025, the PWRI organized a one-day job
experience program for students to demonstrate how
PWRI addresses real-world infrastructure challenges
through applied research. The program featured a
simulated field survey in Tsukuba and guided tours of
large-scale testing facilities.

During the bus ride from Tokyo, students were
introduced to PWRI’s mission and later visited a
weathering steel bridge, where an expert provided
detailed insights into corrosion mechanisms. At the site,
they observed material exposure tests, fiber-reinforced
polymer (FRP) bridge structures, salt content analysis,
and accelerated degradation testing.

The program concluded with participants assuming the
role of “PWRI staff for a day,” presenting proposed
solutions to practical engineering issues. A closing
roundtable discussion with researchers offered insights
into PWRI’s long-term testing strategies and its distinct
role relative to universities and industry. PWRI plans to

further expand such outreach initiatives.
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Photograph 2:  Deteriorated concrete girders
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Guide for the Recruitment of Collaborating Researchers

The research themes for collaborating researchers that
iMaRRC will accept in the fiscal year 2026 have been finalized.
They include 13 themes, such as the development of pavement
materials, evaluation approaches for concrete, deterioration
mechanisms, and the durability of materials in sewage plants.

For more details, please contact iMaRRC directly.

Additional information is also available on the PWRI
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Toyohisa MIYAMOTO awarded Doctor of Engineering

In March 2025, Toyohisa MIYAMOTO, Senior Researcher at
iMaRRC, was awarded a Doctor of Engineering degree by Kyoto
University for his research on sewage sludge incineration utilizing
grasses and woody biomass from public property management as
auxiliary fuel.

Sludge treatment and disposal are essential components of modermn
sewage systems, with incineration widely adopted in urban areas for
efficient processing. However, sludge incineration typically requires
auxiliary fuels, and achieving carbon neutrality by 2050 necessitates
consideration of low-carbon alternatives for these fuels.

His research focused on an incineration system that employs grasses
and woody biomass from public land management as auxiliary fuels,
addressing associated technical challenges. Since variations in
auxiliary fuel influence the chemical composition of incineration ash,
the study examined co-firing conditions required to prevent the
formation of deposits that could impair furnace performance. It also
assessed the impact on the effective utilization of incineration ash.

The findings are expected to support carbon-neutral initiatives at
wastewater treatment plants, enhance the operation and management
of existing incinerators, and promote the beneficial use of

incineration ash as fertilizer.
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1MaRRC Reserchers

Ms. Mari Funayama joined iMaRRC as a
researcher in the Materials and Resources
Research Group in April 2025.

She earned her degree in civil engineering with
a specialization in concrete engineering. Her
undergraduate research focused on developing of
liquefied soil stabilization utilizing returned
concrete, while her master’s research involved
numerical evaluation of the seismic performance
of concrete structures.

Currently, she is studying the application of
water-based coatings on steel structures to
mitigate environmental impact. Although this
research area differs from her previous academic
specialization, she actively engages in the work
with strong support from her supervisor and team
members. Her role includes unique opportunities
available at the PWRI, such as conducting
outdoor exposure tests across Japan in
collaboration with multiple companies to assess
material durability.

Looking ahead, she aims to deepen her
understanding of corrosion and coating
degradation in structures and to develop strong
skills in planning and conducting experiments to
achieve her research objectives. She also hopes to
leverage her expertise in other fields to bring a
unique perspective to her work.

Although she has only recently joined PWRI,
she is committed to advancing her research
activities and contributing to society through

innovations in civil engineering technology.
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