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The environmental concerns over carbon dioxide emission by cement industries have led to the search of alternative binding cementous materials. In this content an important endeavour of developing fly ash based zeolites, organo zeolites and titania composites have been undertaken at CSIR-National Environment and Engineering Research Institute, India. Materials are being developed for smart building and green structured applications to minimize energy and material consumption and hence reducing pollution. Inorganic aluminosilicate three-dimensional matrix composition with enhanced interfacial binding and homogeneity is achieved with flyash and alkali activator.  The use of industrial waste derived zeolite with super hydrophilicity properties has been developed for coating on building and other green structural applications. The titania photocatalyst with super hydrophilicity as coating material have self-cleaning and air purification properties. The ideal combination of zeolite in geopolymerised fly ash are derived for use as coating material for buildings for heat management based on concept of solar heat pump. The cavities in the SiO4 tetrahedral crystals of aluminium silica frame occupies water molecules behaves as molecular sieves of size 1μm shown in the SEM image for natural cooling behavior. The crystalline phases present in the zeolite fly ash coating material were identified by X-ray diffraction. X-ray diffraction pattern of matrix showed consistency with reports and indicated the presence of quartz, mullite, silicon oxide, silimanite as major crystalline phases. The diffraction pattern also shows amorphous patter of sodium aluminate and sodium silicate as geopolymeric binding gel. Microscopic analysis of the developed coating materials using scanning electron microscope (SEM) show interfaces between concrete and coating material compositions show a uniform morphology and cavities. Image also have well established signature of glassy amorphous phase of geopolymeric gel and unreacted fly ash. The thickness of the coatings was 100 μm to 150 μm. Absorption bands were recorded between 4000-500 cm-1 using Fourier transform infra-red spectrometer. The FTIR spectra developed fly ash-zeolite coating material revealed that a broad band around 1000 cm-1 and 1455 cm-1 in due to Si-O-Si. The shifting of Al-O-Si towards lower wave number is due to asymmetric stretching vibrations and aluminosilicate geopolymeric gel. Fly ash spectra are clearly seen as also present in XRD peaks. The adhesion strength of the coating material on concrete substrate were done using an Elcometer have values 0.4 MPa and 0.38MPa respectively. 
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