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Half the world’s population uses biomass for cooking, much of it charcoal.  As a fuel source charcoal has an exaggerated impact on global warming, even more than direct biomass use, because of the inefficiencies of low-tech pyrolysis (less than 25% of biomass energy retained in the charcoal), the green house potency of emitted methane, often-used clear felling, and transport. Yet the charcoal cycle could produce net carbon capture if more efficient pyrolysis of local waste biomass was achieved, along with the use of emitted wood gas as fuel for cooking, heating and electricity generation, and with application of the char to the soil for soil fertility and C sequestration.  Additionally, much small farm and property woody waste could be pyrolysed to biochar for sequestration if affordable, easy to construct biochar kilns could make the process non-polluting and economical.

Project 540's focus is on proving that emissions from small biochar kilns can be controlled to best practice standards, while still using easy designs, accessible materials, simple cues for emissions checking, and basic instrumentation. The intention is to correlate emissions-related settings and cues, such as air control devices and visual assessment of exhaust gases, with hard results of emission measurements from CO, hydrocarbons and temperature monitors.
The project is building and intensively testing a series of small kilns, labelled the Phoenix Series. Phoenix-1 and Phoenix-2 are biochar mini-kilns integrated with space-heating, hot bath or other devices to productively use the waste heat. These are from 20 up to 60 litres capacity, cold-loaded with 20 litres Folke Guenther inverted drums. The project intends to scale devices to provide at least three litres of char/person/day, while providing C-negative process heat and hot water.  Both P-1 & P-2 are being used in preparation and proving of the 1000 litre Phoenix-3 design elements, and are also a source of various char samples sent to Wollongbar DPI, under Lukas Van Zwieten, for characterising.

The operation of the large P-3 kiln will include extensive data logging, and air control, allowing kiln temperatures to be controlled at 700 deg C at the kiln ceiling, 500C at the pyrolysis vessel core, with a 1 hour soak, and a total residence time of about 2.5hours.  The height and efficiency of the chimney-stack will be a prime focus, to make use of natural vortex and venturi effects, thus obviating the parasitic power costs of fan-forced air. Pre-heated air is supplied by tuyeres to the combustion zone. A 'bourrey-box' after-burner fuelled with charcoal is used for complete combustion, in excess air at >800C, of the start-up smoke.

Pending further grants a series of innovative ring kilns will be constructed to allow continuous manual batch operation, and high efficiency, in a planar version of the ‘climbing’ or Naborigama community pottery kiln. Project 540 is funded by environment grants from Artists for Planet earth-UK, Rainforest Information Centre, Lismore NSW, and Australian Tropical Research Station, Daintree QLD.  The project results are committed to the Creative Commons public domain, and a Small Kilns Wiki has been set up at carbonforlife.com, to act as an information and development node for small user-producer kiln makers around the planet.

