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What is Biochar?

Biochar is a soil amendment with the potential to revo-
lutionize soil management, biomass waste and carbon
sequestration. Biochar has been used in traditional
agricultural practices for millennia,* as well as in modern
horticulture. Biochar’s unique properties make it excep-
tional for sustainable soil management,? effective con-
version of biomass to energy and long term sequestra-
tion of carbon.

What does it do?

Biochar has outstanding characteristics significant to
climate change and soil fertility.

. Nutrient and Water Affinity: Organic matter
added to soil significantly improves soil functions,
including retaining nutrients essential to plant
growth. Biochar has proven to be much more ef-
fective in attracting, retaining and keeping most
nutrients available to plants than other organic
matter such as compost or manures. This is also
true for phosphorous which is not retained by com-
mon soil organic matter.® The physical properties
of biochar improve soil water retention increasing
nutrient availability.

e  Persistence: It is undisputed that biochar is much
more persistent in soil than any other form of or-
ganic matter that is commonly applied to soil.
Thus, all associated benefits with respect to nutri-
ent retention and soil fertility are longer lasting
than with alternative management* or common
fertilizers. Biochar is relatively inert in its elemental
form, therefore does not break down like other
organic soil components or compost. The long
persistence of biochar in soil also makes it a prime
candidate for the mitigation of climate change as a
potential sink for atmospheric carbon dioxide.

How is Biochar carbon-negative?

Burning biomass for energy instead of fossil fuel is a
carbon neutral process as it neither adds to the climate
change problem nor reverses it. The biochar process
produces both energy and carbon sequestration for a
net reduction in atmospheric carbon dioxide (CO.) .

Carbon Neutral u Carbon Negative

Biochar removes carbon from the active-cycle and
sequesters it in the inactive carbon cycle, the reverse
of carbon in fossil fuels extracted from the earth’s
crust and released into the atmosphere.
Biochar can store carbon in soil for thousands of years,

improving soil fertility and stimulating plant growth,
which then consumes more CO, from the atmosphere.
Heat produced from making biochar can be used or
turned into electricity. Captured gas and liquid by-
products can be used as fuels. Under decomposition or
open burning, most CO, from biomass would be re-
leased back into the atmosphere. Biochar captures
50% of the original carbon in the biomass and stores it
in soil. The net amount of CO; in the atmosphere from
this process is thus reduced while enhancing soil fertil-
ity and displacing the use of fossil fuel based fertilizers,
making the biochar process carbon negative® as long as
biomass production is managed sustainably.®

How is biochar made?

Biochar is made by pyrolysis: heating biomass (wood
chips or peliets, bark, manure, crop residues, etc.) with
limited oxygen. Energy crops, such as short-rotation
woody plants or grasses, can be grown for biomass, or
biomass waste can be collected.

In the West, insects are killing trees in unprecedented
numbers. This build-up of forest fuels increases wildfire
risk dramatically. In the wildland/urban interface, con-
verting dead and dying forest biomass to biochar can
improve forest health while reducing fire hazards, se-
questering carbon, and producing energy.

What's produced besides charcoal?

o Heat for heating or conversion to electricity. Hydro-
gen and carbon monoxide (both combustible gases)
and bio-oil are additional energy bioproducts. Small
ovens can provide cooking, heating and hot water.
Large scale fac
industrial or community applications.

ies can provide power and heat for

e Carbon sequestration for H
1000’s of years.

e Biochar-amended soil re-
duces the total fertilizer
requirements and the cli-
mate and environmental
impact of croplands. Ni-
trous oxide (NO,) released

from fertilizers is 310 times
more potent a greenhouse gas than €C0,. Char-
amended soils have 50-80% reductions in NO, emis-
sions and reduced runoff/leaching of phosphorus and
nitrogen into surface and groundwater. Biochar en-
hances crop yields two to three times.

e Combined heat and power—Heat produced from
pyrolosis can generate electricity and provide heat.
Family —sized installations can provide cooking, heat-
ing and hot water. Large scale facilities can provide
power and heat for industrial or community applica-
tions.

e Biofuels—gases (CO and H) and liquids released dur-
ing pyrolosis are valuable fuels.



