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Research on Utlizing Local Resource “Shirasu” as Eco-Material

Mitsunori TANAKA* Myo KHiN*  Etsuko OkABAYASHI*

Abstract :

Global environmental issues such as, decrease in tropical forests, acceleration of desertification, discharge of
pollutants and rapid decrease of living species, are getting more and more serious. Especially, due to the use of
fossil fuels, the concentration of global warming gas, approximately 350 ppm at present, is increasing by 2-3 ppm
by each year. If this value reaches 500 ppm, it has been said that ice in the southern pole or northern pole areas
would melt because of corresponding temperature increase and the seawater level would rise by 80-100 cm
accordingly, and that nations and cities located at low altitudes would be endangered for their existence. The
development of infrastructures that we have been conducted by using concrete, was mainly aimed for its easiness
for practical use, and was pointed out by various groups of people that considerations given to the environment
were insufficient. For the sustainable development of the concrete industry in the 21* century, the concept of eco-
material which pays attentions to the environmental aspects has become necessary. Examples are; the low
environmental burden type material that impose no or reduced environmental load, the environmentally
harmonizing material that is used for mitigation of human beings and ecosystem and for its creation, the frontier-
developing type material that expands the action world of human beings and activity environment, the amenity-
creating type material that provides richer life environment in people’s action world, and the resource circulating
type material that contributes to the recycling.

In order to keep utilizing the excellent properties of concrete for the future under these circumstances, keeping
the aggregate resource for the concrete will become an important issue. Especially in the Southern Kyushu
district, after the supply of river aggregate being depleted, the dependence on sea sands, and crushed stones
increased, while sea sand have many difficult problems such as removing salts, degradation in particle size and
decrease in density due to inclusion of pumice, and restrictions of aggregate dredging. Among the natural
resources in Japan, the estimated deposit of abundant lightweight volcanic silicate known as “Shirasu”, is said to be
around 200 billion tons, and especially this Shirasu in the Southern Kyushu district deposits on wide areas covering
4700 km® in total, of which 72% is concentrated in Kagoshima prefecture. If a new and effective use of Shirasu,
which is virtually limitless were opened, it would mean securing of a new self-supplying resource.

Chemical composition of Shirasu consists of mainly silicates and alumina. The pozzolanic action of Shirasu
also showed good compatibility with cement. Its physical properties are; lightweight because of porous nature,
having surface characterized by significant roughness, moisture absorbing and water-maintaining nature. The
method of utilizing Shirasu as eco-material is developed and reported in this study.
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