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Abstract

This research aimed to study the eco-efficient cement and concrete composite materials consisting of
the use of pozzolanic materials in Thailand to replace part of Portland cement, to develop alternative
cements viz. belite cement and geopolymer, to use aggregates from recycled materials in concrete work and
to improve cement and cement composite with the addition of nano-materials and other additives to adjust
the physics and electrical properties.

From the research, it can be concluded that there are a large variety of pozzolans in Thailand. They
consisted of silica and/or alumina and could be used to replace Portland cement in concrete work. The
pozzolans such as fine rice husk ash helped increase the strength and resistance to chloride penetration, fly
ash could be used to replace cement in normal and other concretes such as pervious concrete. The high
calcium fly ash contained silica and alumina and could react with sodium hydroxide solution and thus be
used for making high calcium fly ash geopolymer, and other concrete work such as pervious gepolymer,
lightweight geopolymer, fiber reinforced geopolymer, geopolymer repair material. In addition to
geopolymer, the research indicated that the belite cement and blended fly ash and calcium carbide waste
cement possessed good cementing property and could be used as alternative cements. For the use of
aggregates from waste materials such as bottom ash, waste concrete and waste concrete block in mortar and
concrete, their additions resulted in some reduction in the mechanical and durability properties. However,
they could be applied in the other work such as lightweight concrete. In particular pervious concrete, the
replacement of natural aggregate with crushed waste concrete block and burnt clay brick could increase the
compressive strength and surface abrasion resistance. In addition, the use of additive and other
enhancement materials such as silica fume, nano-silica, nano alumina, nano-carbon fiber and titanium
dioxide could be used to adjust the property of cement and concrete composites for more efficient
applications.

The research results thus expanded the existing knowledge and created the alternative cementing
materials and new products with desired material properties, suitable application to various utilizations, use
of industrial waste, and reduction of carbon dioxide emission. They should provide solid information for

the use of the eco-efficient cement and concrete composite materials in the future.
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