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Abstract:
We have developed a novel green nanostructured calcium silicate material with excellent whiteness, chemical functionality and absorbent/adsorbent properties, from the problematic silica dissolved in separated geothermal water. It is an environmentally attractive material produced from a natural silica source with a low manufacturing energy footprint. This removal of silica from geothermal water also addresses the world-wide problem of unwanted silica deposition enabling more energy to be recovered from a geothermal resource. In geothermal electricity generation, sub-surface superheated geothermal water at about 250-350oC, saturated in dissolved silica, is piped to the surface where the pressure is reduced and some 30% is flashed into steam which drives a turbine to generate electricity. The remaining 70% of water cools to 100-130oC and becomes supersaturated in silica which precipitates out blocking pipework, heat exchangers and reinjection wells (Fig. 1). This is a major problem which limits energy recovery and results in high maintenance and operating costs. We have addressed this problem by producing a green nanostructured calcium silicate material, obviating silica deposition and enabling more energy to be recovered. The technology is being developed at pilot scale. Our approach, technology and novel green product offer significant commercial opportunities. We rapidly react the silica in the geothermal water to form nanostructured calcium silicate. This comprises nano-size platelets stacked together in an open framework structure forming discrete 1-5 µm particles (Fig. 2), with a high surface area which can be functionalized, and high absorbent and adsorbent properties. Potential applications of this naturally-sourced nanostructured calcium silicate material which we are developing include its use: as a functional filler in paint, tyres, plastics, paper, concrete and thermal insulation; in the recovery of dissolved phosphate from waterways and lakes, and base metals from mine waters; as a general absorbent and soil conditioning agent.
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