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Test methods for corrosion prevention performance
of rebar corrosion inhibitors

The penetration of chloride ions (CI") into concrete
structures causes rebar corrosion which significantly
compromises structural integrity. When repairing such
structures, it is necessary to remove and replace the
concrete containing high levels of CI” with new
concrete. However, these repair procedures are
challenging to execute, and re-corrosion of the rebar
often occurs due to residual CI- left in the concrete.

One approach to prevent re-corrosion is the
application of rebar corrosion inhibitors. In Japan, the
test method for corrosion prevention performance
proposed by the Architectural Institute of Japan"
(Figure 1) is commonly used to evaluate the
effectiveness of these inhibitors. However, this method
is labor-intensive, as it requires pressurizing the sample
to 1 MPa during pretreatment. To address this issue,
iMaRRC is developing a simplified pretreatment
method to make the testing process more practical and
efficient.

Typically, rebar corrosion inhibitors are applied to
rust-removed rebar. However, the existing test method
uses polished new rebar, which may not accurately
simulate real-world condition. To bridge this gap,
iMaRRC is conducting experiments with rust-removed
rebar (Photograph 1) to evaluate the effectiveness of
corrosion inhibitors in conditions that closely resemble

actual use.
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Figure 1: Test method for corrosion prevention performance proposed by the Architectural Institute of Japan?

SUDHE

SURER

Photograph 1: Laboratory reproduction of corroded rebar samples
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Areas in sewage treatment plants where acetic acid
countermeasures are needed

Background:
infrastructure for ensuring our daily comfort and

Sewage systems are essential
convenience. However, corrosion caused by sulfuric acid,
generated from sulfur compounds in sewage, has long
been a significant issue. To address this, measures have
been implemented to improve the sulfuric acid resistance
of anticorrosion coatings. Despite these efforts, recent
reports have highlighted instances of material
deterioration even when sulfuric acid-resistant materials
are used. One suspected cause of this deterioration is the
presence of organic acids in sewage.

Contents: Previous investigations revealed that
anticorrosion coatings peeled off in environments with a
pH of approximately 4. The results confirmed that the rate
of mass change decreased as the dissociation rate
increased (Figure 1).

Results and Discussion: The degradation of

anticorrosion coatings by low-molecular-weight organic
acids, such as acetic acid, is believed to be influenced by
the acid dissociation constant. When applying this
observation to actual sewage treatment plants, specific
areas of concern were identified. These include facilities
around gravity concentration tanks and facilities receiving
raw garbage, where degradation is likely due to the
limited presence of ionic forms, as indicated by pH

measurements (Table 1).
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Figure 2:
Damaged coating film

Figure 3: Rate of mass change at
identical molar concentrations
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Event report

On November 16, 2024, the Public Works
Research Institute (PWRI) hosted a public
open day. As part of the event, iMaRRC
organized two craft courses under the
themes “Let’s make concrete!” and “Let’s
learn how to clean the water!.”

1. Let’s make concrete!
Participants
paperweight (Photograph 2, left) to leamn

created a  concrete
about the properties and uses of concrete.
Using simple materials such as paper cups,
chopsticks, water, cement, sand, and
admixture,
components and poured them into molds

participants  mixed the

made from plastic bottles. The activity was
conducted five times, with each session
accommodating a full house of 20
participants.

2. Let’s learn how to clean the water!

This hands-on exhibition (Photograph 2,
right) introduced participants to water
purification methods. Activities included
coagulation treatment demonstrations using
peach juice and tomato juice, a simple water
quality test, and microscopic observation of
bacteria. The sessions were held six times
and were enthusiastically received,
attracting a diverse audience, including

many elementary school students.

) s . Eaop
Photograph 2: Activities during “Let’s make concrete!”(left) and “Let’s learn how to clean water!” (right)
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In April 2024, Mr. Takahiko Yoshida joined
the Materials and Resources Research Group at
iMaRRC as an exchange researcher.

Initially drawn to architectural design, his
carcer path shifted after witnessing the
devastating impacts of the Great East Japan
Earthquake during his university years. The
shocking footage underscored the critical
importance of infrastructure, sparking his
interest in civil engineering and its role in
protecting lives. He developed a particular
fascination with precast concrete technology,
which
periods.

Mr. Yoshida began his career at a precast

significantly ~ shortens  construction

concrete manufacturer that collaborated on joint
research with his university laboratory. During
his tenure, he contributed to the development of
large-scale precast projects, including a four-
division box culvert for underwater construction
and precast railroad bridge piers. AtiMaRRC, he
is leveraging this experience to work on the
“Evaluation of Load Carrying Capacity of
Precast Box Culvert Joints.”

Since joining PWRI, Mr. Yoshida has found
immense value in engaging in technical
discussions with professionals across diverse
fields. He appreciates the opportunity to be
exposed to various perspectives and ideas and is
deeply grateful to both the company that
facilitated his transfer and PWRI for providing
this invaluable experience. He remains
committed to acquiring new knowledge and
skills and is determined to use this opportunity to

foster his personal and professional growth.




National Research and Development Agency
Public Works Research Institute (PWRI)

2. F v RA—ywvy I~

a6 F o4 Al B
iMaRRC #EHE RIS
T N— TR R
ELUTEIELE L,
NN FLAOHHTY, H
ARIFEAT 10 FRbE
L7, HFoToEgSt
TIX, BTz
TUWT, FEliADE S |
#R’%ﬁ;%éuﬂﬁ ‘ .

LEBIORIZEEEC 4 4B > TV LT, TORBRZTE)L T,
iMaRRC Tid, “FLRBHEHEDDIRNT A7 7L hD Y A
7 IVESZ BT 2582 T COET,

SFAERRIE, AT R 7 7 v MEEWIOEL AR R OS2
wf\7%Uﬁ@ﬁﬁ%ﬁi@ﬂﬁ%&¢@_ﬁnbfwttw\
HARDRBRESCTHIE OV T E L EEMANZ LT, &
MHRNZ EITEEZHY FT0, AFITHLRERLIPENE &
U TEY ., T 238500 R bl oW E o> TE
7

AARICET e L 912725 T, IR0 BARIFXT/2 0 F Lz, ok
WA £ L2, BRI A TWVET, S FETCT
HEVITTEEAN, bo EWVWAALRINTEY T2 T,

FERIT B AROEEERITOFRRAZEF L. AR TORRAIEN L
T, RHEAN b A CEEEDOHANEIEL B 9% = & C, FftIpkR
WCEBKL7ZWE S THET,

iMaRRC Newsletter Vol.31 February 2025

In April 2024, Mr. Tran Thanh Nhat joined the
Materials and Resources Research Group at
iMaRRC as an exchange researcher. Originally from
Vietnam, he has been living in Japan for 10 years.
Prior to joining iMaRRC, he worked at the research
and development institute of a Japanese road
company for four years, where he focused on
highly durable

environmentally friendly mixtures, and long-life

developing mixtures,
pavements. Building on this experience, he is
currently conducting research at iMaRRC on asphalt
recycling technologies aimed at reducing carbon
dioxide emissions.

During his student years, Mr. Tran studied
American test and evaluation methods for the mix
design and production of hot asphalt mixtures. As a
result, his knowledge of Japanese test and evaluation
methods remains limited. Despite this, he finds his
work both enjoyable and rewarding, and he is
committed to maintaining a curious and open-
minded approach to his research.

Since moving to Japan, Mr. Tran has developed a
passion for mountain climbing. Among the many
mountains he has climbed, his favorite is Mt. Hakkai.
Although he currently has fewer opportunities to
climb due to raising his child, he hopes to explore
more mountains in the future.

Looking ahead, Mr. Tran aims to deepen his
understanding of Japanese pavement technology and
apply his experience in Japan to develop technical
standards for pavement in Vietnam. Through these
efforts, he hopes to contribute to the achievement of

sustainable development goals in his home country.
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