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ABSTRACT

Biological C-sequestration includes a series of well-known techniques to help meeting the requirements of the Kyoto protocol : various biological methods (trees, agriculture etc.) have been debated in detail and their potential will briefly be reviewed.

Alternative, non-biological methods to remove CO2 from the atmosphere or to capture it prior to being emitted have also been introduced, although at present the world wide application of these  “Carbon Capture & Storage” projects (CCS) is hampered by high costs and insufficient knowledge about the mechanisms involved.

Lime (and cement) kilns are a recognised major source of CO2 emission.

Improvements in the production processes are therefore studied and could positively contribute to reducing CO2-emissions.

These improvements will be described and discussed. They possibly include:
Post Combustion Capture whereby CO2 is removed from the exhaust gases by

Various techniques i.e. (i) scrubbing with monoethanolamine (MEA), (ii) combined MEA-membrane techniques, (iii) molecular sieves or (iv) pressure and temperature swing adsorption (PTSA) using zeolites , with regeneration at temperatures between 50 and 100°C.

Burner Redesign involves using O2-enriched air, thus yielding a higher flue gas concentration of water and CO2 and possibilities to recover high-purity CO2 after water condensation.

Precombustion Capture requires the reforming of the fuel before burning : fossil fuels are reformed into a mixture of CO, CO2 en H2. The removal of CO2 from this synthesis gas leaves a H2-rich gas, with minor emissions of fuel-CO2 from the kiln.

Applying either of the above techniques can achieve a net-reduction of 75 to 89%.

The cost of capturing and recovery varies between $10 en $90 per ton of CO2, as function of the source involved.

The captured CO2 needs transport, storage and a market. The Texas-example of dry CO2 transport per pipeline has often been quoted as state-of-the-art technology.

Finally, the principles of photo-bioreactors will be illustrated. Experiments in a lagoon of 4000 m³ have demonstrated that micro-algae were capable of annually transforming 2200 ton of CO2 into biomass. Further research into this sustainable solution is certainly indicated
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