Significant Climate Mitigation Is Available from Bio-char
Produces Carbon Negative Process When Coupled with Bio-fuels Production
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Turning biomass into “bio-char” (also know as “agri-char”) can store massive amounts of carbon in
soils on a time scale of hundreds to thousands of years.! This high-carbon, fine-grained residue can
be produced either by smoldering biomass utilizing centuries-old techniques (i.e., covering burning
biomass with soil and letting it smolder) or through modern pyrolysis processes.

By the end of this century, bio-char sequestration “schemes, in combination with bio-fuel programs,
could store up to 9.5 [GtC or 34.83 GtCO;-eq.] per year—more than emitted by all of today’s fossil-
fuel use,” which is 8.4 GtC or 30.8 GtCO»-eq.” Such soil sequestration schemes have the potential
to be implemented quickly and at scale in developing countries.’

Bio-char application to soil also reduces nitrous oxide and methane emissions from soils, providing
further GHG reductions.® In addition, bio-char restores degraded soils, improves crop yields,” and
supports higher value crops in regions with poor soils.

Bio-char was practiced as a soil enhancement technique by ancient Amazonian peoples in lieu of
slash-and-burn agriculture, and is expanding today with more sophisticated but still relatively low-
tech strategies that can be implemented at scale in the developing world and that are energy positive
and carbon negative.’

Simply by switching to slash-and-char from slash-and-burn, which turns biomass into ash using
open fires that release significant GHGs,® 12% of anthropogenic carbon emissions caused by land
use change could be reduced annually,” which is approximately 0.66 Gt CO,-eq. per year or 2% of
all annual global CO,-eq. emissions.'

Modern techniques produce bio-char through a chemical process known as pyrolysis, which has a
significantly greater potential to mitigate climate change than traditional slash-and-char methods.
Through pyrolysis, biomass can be turned into a liquid or gas bio-fuel, as well as bio-char; under
some circumstances, the costs are already favorable.!' Indeed, the pyrolysis process itself is an
energy positive process, yielding 3-9 times more energy than invested. >

While pyrolysis gas-capture without carbon sequestration is a carbon-neutral energy source,
researchers calculate “emissions reductions can be 12-84% greater if bio-char is put back into the
soil instead of being burned to offset fossil-fuel use,” making the process carbon negative, (i.e.
taking more carbon out of the atmosphere than it puts in) and reversing climate change by allowing
an ever-increasing soil carbon sink to build up.

Lehmann has “calculated emissions reductions for three separate bio-char approaches that can each
sequester about 10% of the annual U.S. fossil-fuel emissions” (1.6 GtC per year or 5.86 Gt CO,-eq.
in 2005) and claims “even greater emissions reductions are possible if pyrolysis gases are captured
for bio-energy production.”"*
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