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Abstract Geopolymer materials are attractive as inorganic binders due to their superior mechanical and eco-
friendly properties. In the current study, geopolymer-based cement was prepared using aluminosilicate
minerals from fly-ash with KOH as an alkaline-activator and Na,SiOz as liquid glass. Then, calcium carbonate
powder from a clam shell was mixed with the geopolymer and the mixture was coated on a concrete surface
to provide points of attachment for environmental organisms to grow on the geopolymers. We investigated the
effect of the shell powder grain size on the microstructure and bonding property of the geopolymers. A
homogeneous geopolymer layer coated well on the concrete surface via aluminosilicate bonding, but the
adhesiveness of the shell powder on the geopolymer cement was dependent on the grain size of the shell
powder. Superior adhesive characteristics were shown in the shell powder of large grain size due to the deep
penetration into the geopolymer by their large weight. This kind of coating can be applied to the adhesiveness
of eco-materials on the surface of seaside or riverside blocks.
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Fig. 1. Flow chart for the preparation of shell powder-coated concrete.
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Fig. 2. (a) Crystal structure, (b) microstructure and (c) EDS
analysis of fly ash powder.
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Fig. 3. (a) Microstructure and (b) EDS analysis of geopolymer.
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Fig. 4. Crystal structure of shell powder.
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Fig. 6. Morphology and surface structure of shell powder-coated concrete (a) and (b) S-shell, (c) and (d) M-shell, (e) and (f) L-shell.
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Fig. 7. Cross-sectional microstructure of shell powder-coated concrete using (a) S-shell, (b) M-shell, and (¢) L-shell powder.
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