POPULAR SCIENCE, August 2009 The Future of Farming: Eight Solutions For a Hungry World 





The challenge of growing twice as much food by 2050 to feed nine billion people—with less and less land—is everyone’s problem. But scientists are hard at work fomenting a second green revolution. 
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Charcoal Maker: Slowly combusting biomass in a low-oxygen environment yields nutrient-rich charcoal.  Paul Wooton
7. Resurrect the Soil

25%: Amount of land, globally, that’s been degraded by human activities
Solution Add biochar, a form of charcoal that provides plants with vital nutrients while also sequestering carbon.
Potential Turn vast swaths of unfarmable land arable again, while locking away tons of carbon dioxide.
ETA Available now (see our recent report on homebrewing Biochar in Brooklyn)

Pre-Columbian Amazon tribes cleared and then slowly burned swaths of forest and mixed the charcoal into their soil, creating rich, dark dirt called terra preta. Today that charcoal is known as biochar (and is made from waste, not rainforests). It could simultaneously make farming more sustainable and turn agricultural fields into vaults for storing carbon. Biochar attracts microorganisms that help plants access nutrients in the soil, and it enables the ground to hold more water. Better yet, it locks the carbon in the biomass rather than letting it escape back into the air. Modern methods for making biochar decompose the plant waste by heating it at super-high temperatures in low oxygen.

The challenge for soil scientists is to determine the best raw materials and process for making biochar. Each yields its own type of charcoal with different nutrients. Some methods also produce bio-oil and “syngas” that could be sold
to offset the costs.

A handful of start-up companies are building equipment for making biochar at scales suitable for villages to industrial farms. One of the first to market is Biochar Engineering in Colorado. Its shipping-container-size machines are portable so that farmers can produce biochar onsite, eliminating the need to haul biomass to a central location. Gases containing hydrogen, nitrogen and carbon monoxide are fully burned in a separate process, generating heat to run the cycle. Eventually, add-on modules could produce liquid fuel, such as methanol, in addition to the charcoal.

