
 

Sustainable construction using eco-friendly
concrete

June 18 2021

  
 

  

Various shapes tested for the fusible metal fiber. Credit: Tokyo Institute of
Technology

On February 18, Associate Professor Masatoshi Kondo (Laboratory for
Advanced Nuclear Energy, Institute of Innovative Research, Tokyo
Institute of Technology) spoke at a press webinar hosted by the Japan
Association of Communication for Science and Technology. Kondo
presented findings on the theme of "Going sustainable in
construction—Using 'liquid metal' to make eco-friendly concrete."
Kondo explained the cutting edge of research on reinforced concrete
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made with fusible metal fibers to realize a resource-recycling society.

The purpose of this research is to develop a new recyclable fiber-
reinforced concrete and to establish systems for implementing the new
material in society. A research team was formed consisting of Kondo,
who researches liquid metal technology; Associate Professor Nobuhiro
Chijiwa (Department of Civil and Environmental Engineering, School of
Environment and Society), specializing in civil engineering materials;
and Assistant Professor Minho O (Department of Materials Science and
Engineering, School of Materials and Chemical Technology), who
specializes in metal chemistry.

At the press webinar, Kondo introduced Ryounkaku, which was located
in Asakusa and was the largest wooden building in the Meiji Period.
(Ryounkaku was completed in 1890. It had 12 stories and stood 52
meters high.) He also introduced Roppongi Midtown, which was
completed in the Heisei Period. (Roppongi Midtown was completed in
2007. It has 54 stories and stands 248 meters high). Based on the
example of these two buildings, Kondo noted the rapid development of
concrete architecture in Japan and the importance of concrete in modern
society.
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Prototype of fusible metal fiber-reinforced concrete. Credit: Tokyo Institute of
Technology

Kondo explained that the amount of waste concrete generated in Japan
alone is about 30 million tons per year. This exceeds the amount of
waste plastic that the country generates, which is also viewed as a serious
problem at about 9 million tons per year. Kondo emphasized the
problem of garbage and the need to make effective use of limited
resources. Waste concrete is currently collected, separated, and recycled.
Nevertheless, the majority of the recycled materials are used only as
roadbed materials and have a limited use.

Fiber-reinforced concrete (FRC) has fibers of various materials
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dispersed throughout the concrete in order to supplement the fragile
characteristics of concrete. FRC is used in many fields, but it cannot be
recycled. In response, Kondo, Chijiwa, and O focused on FRC. In order
to facilitate separation and recovery from waste materials, a metal with a
low melting point (fusible metal) was dispersed as fibers for reinforcing
the concrete. The team proposes fusible metal FRC that has been further
reinforced.

The metal fibers use metals such as tin, aluminum, and their alloys with
low melting points. The research team seeks to determine the strength
achievable by using unique shapes for the fusible metal fibers dispersed
in the concrete. Furthermore, the team hopes to enable separation and
recovery of the metal fibers by heating the waste concrete, thus
transforming the metal fibers into liquid.

At the press webinar, Kondo introduced the actual prototype of the
newly-developed fusible FRC. He also demonstrated the melting of
metal by using gallium, which actually melts at around 27 to 28°C.
Moreover, Kondo showed results verifying the toughness of the
prototype material at varying levels of fiber content. He also explained
how to separate the metal from the waste material.

Kondo explained that because concrete is indispensable to daily life, he
continues to pursue research on the circulation of concrete as a resource.
He concluded his presentation by thanking the many people who provide
support and embrace the challenge of innovation.
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