BiocharCan it save the planet?
(as we know it!)
Dr David Faulkner
Climate Associates Ltd, UK

1

Why am I interested in Biochar?
 Before my trip to Ghana in November 2010
 I found on the internet a new design of a stove
which produced biochar..more about that later

 In Ghana the Environmental Protection
Agency asked me to lobby for biochar to
be included in the Clean Development
Mechanism at COP16 Cancun
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Next: An Environmentally
Friendly Camping Stove
Presentation off-slide
see
http://www.climateassociates.com/Introductions%20to%20Our%20Work_files/An%20environmenta
lly%20friendly%20camping%20stove%20Draft%20G.pdf
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Which of these concerns you most?
 Depletion of fossil fuels
 In 2007 fossil fuels provided 86.4% worldwide energy
needs:
petroleum 36.0%,

coal 27.4%,

natural gas 23.0% [1]

 Global warming
 “Warming in the last 100 years has caused about a 0.74 °C
increase in global average temperature”[2,3]
 What will the next 100 years bring?
 CO2 from fossil fuels comes high on the list of causes
[1]http://en.wikipedia.org/wiki/Fossil_fuel
[2]http://www.ipcc.ch/publications_and_data/publications_and_data_reports.shtml
[3] Climate Change 2007, the Fourth Assessment Report (AR4) of the United Nations
Intergovernmental Panel on Climate Change (IPCC)
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Is biochar the „silver bullet‟
we need?
 Removing CO2 from the atmosphere
 Locking carbon away usefully in the
ground for millennia
 This contrasts with the extraction and
burning of fossil fuels

http://en.wikipedia.org/wiki/Silver_bullet
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Biomass
What can we do with it?
 Pyrolysis to produce wood gas and biochar (the
subject of today)
 Natural decomposition of organic waste in- situ
 Releases methane

 Composting for soil enhancement
 Releases methane, requires transportation

 Landfill
 Methane may be collected and used as a fuel

 Anaerobic digesters for methane fuel production
and soil enrichment….
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Background:
Anaerobic digesters
 Produces fuel (methane)
 Biogas OK for bi-fuelled vehicles[2]
 Can be connected to gas grid

 Produces digestate (lignin and
cellulose for composting or to
make ethanol)
 may also be turned into biochar [3]
by pyrolysis

 Wastewater needs further
treatment
 Takes up to 14 days
 Does not handle wood
 Many processing steps needed

[1] http://en.wikipedia.org/wiki/Anaerobic_digestion

[2] http://www.truehealth.org/volvomethanecars.html
[3] http://biotech.sujanani.com/news/?p=22004971
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What is Biochar?
 Biochar is charcoal (carbon) created
by pyrolysis of biomass
 Biochar and biofuel may be produced together
 3 to 9 times more energy produced than invested

 Differs from charcoal when its primary
use is for bio-sequestration- i.e. not
fuel
 It is then carbon-negative (removes carbon from
the atmosphere).
 advocated by James Hansen and James Lovelock
for mitigation of global warming
 modest addition of biochar to soil improves water
retention, reduces N2O emissions and completely
suppresses methane emissions [1,2]

James Hansen
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[1] http://en.wikipedia.org/wiki/Biochar
[2] http://www.climatecommunity.org/documents/PaperII3BiocharPaper.pdf
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Biochar as a soil
improver
 Residues from cooking fires
may be a key component of the
terra preta soils of the Amazon
basin
 Terra preta is more fertile than
natural red soil of the region
 Contains many of the
micronutrients needed by
plants, such as selenium.
 Safe-produced at high
temperature (removes
pathogens)
 Releases nutrients slowly
reducing run-off and water
table contamination.
[1] http://en.wikipedia.org/wiki/Terra_preta

Nutrient-poor soil;

Soil transformed into
fertile terra preta [1]
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Biochar can have similar
properties to activated carbon…
 a form of carbon that is extremely
porous[1]
 just 1 gram of activated carbon has a
surface area 1/10 of a football field[1]
 the porous material acts like a sponge
for different types of gasses [1]
 can have a slight electro-positive
charge added to it, making it even more
attractive to chemicals and impurities
[2].
 may be used to absorb fertilisers and
water for use in agriculture

[1] http://en.wikipedia.org/wiki/Activated_carbon
[2] http://www.home-water-purifiers-and-filters.com/carbon-water-filter.php
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What is Pyrolysis?
 Thermo-chemical
decomposition of
organic material at
elevated temperatures in
the absence of [DF or
restricted] oxygen.
 Pyrolysis typically occurs
under pressure and at
operating temperatures above
430 °C (800 °F)

 It‟s similar to distillation
http://en.wikipedia.org/wiki/Pyrolysis
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What is Wood Gas?
 Produced by pyrolysis of wood
 Consists of nitrogen, hydrogen, carbon monoxide,
methane and very often some carbon dioxide [1,2]
 But has less than half the energy density of natural gas

 Has a net calorific value (NCV) of between 10 and 20
MJ/m3[3]
 Compare with liquid petroleum gas which has a higher calorific
value (94 MJ/m3), natural gas (methane) (38 MJ/m3) [4]

 Industry can use it in generators or for transport
 „Green‟ Industries should invest in a verified sustainable source of
wood gas
 Also known as producer gas or syngas in industry
[1] http://en.wikipedia.org/wiki/Syngas
[2] http://www.articlesbase.com/science-articles/biomass-gasification-and-syngas 744971.html#ixzz16JVyoLrG
[3] http://www.surreywaste.info/householders/info/thermaltreatment
[4] http://en.wikipedia.org/wiki/Liquefied_petroleum_gas
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Next: Biochar and Global Warming
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Biochar in a virtuous circle
 Add biochar to soil
 Retaining water and nutrients by
capillary action
A Virtuous
Circle

 Replant forests

 Harvest wood by coppicing etc
 Create biochar
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How does reforestation affect
the climate?
 Reforestation
 Removes CO2 when sequestered in soil
• Altering radiation balance

 Increases cloud cover (and albedo)
• Both in equatorial zones
• And over boreal forest [1]

 Increases rainfall by generating its own
microclimate

[1]http://homepages.see.leeds.ac.uk/~eardvs/papers/spracklen08c.pdf
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Earth‟s Optical Reflectivity
Light areas indicate cooling by day






Note that reflectivity is high over the Amazon region where there is cloud cover
Incident sunlight is also strongest near the equator so more energy is reflected
Studies by the Hadley Centre found that new forests in tropical and mid-latitude areas tended
to cool; new forests in high latitudes (e.g. Siberia) were neutral or perhaps warming p[1]
More recent studies have shown that even boreal (e.g. northern latitude) forests also cool
because of increased cloud formation [2]
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[1] http://en.wikipedia.org/wiki/Albedo
[2] http://homepages.see.leeds.ac.uk/~eardvs/papers/spracklen08c.pdf
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Forest regeneration in
Temperate Latitudes
 Boreal Forest regeneration
 Dominick Spracklen (Leeds) reports: “Using a simple radiative
model, we estimate that the resulting change in cloud albedo
causes a radiative forcing of between -1.8 and -6.7 W/m2 of forest
[1]”
 This corresponds with -0.6 to -2.2K temperature reduction if scaled
up over the whole earth‟s surface

 “This forcing may be sufficiently large to result in boreal
forests having an overall cooling impact on climate [1]”
 In addition there is a net reduction of atmospheric carbon dioxide
because of intervention in the carbon cycle. This reduction will be
enhanced as more CO2 will be locked away as forest regenerates

 Could biochar assist in the reforestation of the UK?
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[1] http://homepages.see.leeds.ac.uk/~eardvs/papers/spracklen08c.pdf
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Next: An application example
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Biochar production
in special cooking
stove #1
 Biochar stoves can replace
traditional cooking fires which
use charcoal as a fuel
 The amount of biochar
produced may be small, but
traditional fires are numbered
in the tens of millions.
 Community-based social
marketing could make a
significant contribution to
biochar production [1,2]

[1] http://www.climatecommunity.org/documents/PaperII3BiocharPaper.pdf
[2] http://en.epochtimes.com/news/8-3-14/67492.html
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Biochar production in special cooking stove #2
 A biochar stove is a greener way of burning wood
(or other waste) by incomplete combustion to
make charcoal (biochar)
 Reducing





fuel needed
cooking times
health problems related to smoke
GHG and black carbon emissions through more efficient
combustion
 CO2 in the atmosphere by incorporating biochar in the soil

 Improving
 yields of plants and trees by using biochar as soil enhancer

 Charcoal can be sold for profit benefitting rural
communities
 To multiply up the benefits, can a Clean Development
Mechanism project be developed focussing on biochar
squestration? The United Nations Convention to Combat
Desertification is pushing for this.?[1,2]
21

[1] http://www.unccd.int/publicinfo/poznanclimatetalks/docs/Natural%20Draft%20Stove.pdf
[2] http://www.youtube.com/watch?v=Y5OAkmum7gU
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Basic Technologies
Top-Lit Updraft Gasifier
(needs quenching)

Anila stove
(Charcoal forms in
outer ring)
22
http://www.biochar-international.org/technology/stoves
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A DIY biochar stove
 Made from 2 steel cans
 Dry wood added loosely to
inner can
 Plus BBQ starter fluid
 Boils a kettle in 15 minutes
 Needs to be quenched with
water after flame dies away
to prevent ash forming

http://www.youtube.com/watch?v=jZIMswFhwfo&playnext=1&list=PL92706B3EE9CB91B5
http://www.climate23
associates.com/Introductions%20to%20Our%20Work_files/An%20environmentally%20friendly%20
camping%20stove%20Draft%20G.pdf
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A DIY biochar stove #2
 Issues
 Needs starter fluid
 Needs dry wood
 Carbon produced is wet (heavy) when
quenched
 Carbon produced is „activated‟ already with
water
• A fertiliser mix might be preferable

 Not much mass of carbon is produced for mass
of fuel (e.g. 1/10 or less)
24
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Industrial Scale Biochar Production
 A pyrolysis plant in Australia
 Kiln heats garden waste etc to
550oC producing syngas- a
mixture of Carbon monoxide
and hydrogen
 Gas is burnt to produce
heat for the kiln and
export energy (gas or
electricity)
 This is a carbon negative
process
 Provided the biochar is
NOT ultimately burnt but
is used as soil conditioner

[1] http://www.youtube.com/watch?v=nzmpWR6JUZQ
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Net Calorific Value and Market Price
Sources
 Wood/dry biomass
 15 MJ/kg [1] (EUR 0.234/kg [2]) Low energy compared with biochar

 Wood gas 5.78 MJ/kg, 50% N3[3] Low energy compared with town
gas or natural gas
 c.f town gas 32.0 MJ/kg [3]
 c.f. natural gas 43.0 MJ/kg [1] (0.28 EUR/kg)[5]

 Biochar [1] (In this case it would be the end product not a feedstock)
 34 MJ/kg [1] as carbon, (0.22 EUR/kg from coconut shell[6])
 c.f Coke 30 MJ/Kg [1], 0.34 EUR/kg [7]
 c.f. Carbon (dioxide) credits 0.015 EUR/kg [8] Price too low for real
carbon trading?
[1] http://www.engineeringtoolbox.com/fuels-higher-calorific-values-d_169.html
[2] http://www.greensystemsuk.com/solar_questions_w.php
[3] http://ergobalance.blogspot.com/2009/02/heating-value-of-wood-gas-and-coal-gas.html
[4] http://www.towngas.com/Eng/Cust/Household/CustService/Tariff.aspx
[5] http://www.eex.com/en/Press%20Room/Press%20Release/press/86927
[6] http://biochar.pbworks.com/
[7]http://www.wseinternational.eu/index.php?page=informacje2_en&ph_main_content_start=show&ph_main_content_cmn_id=23308
&sec_index=NWR
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[8] http://www.bloomberg.com/news/2011-01-26/eu-carbon-advances-to-seven-week-high-as-natural-gas-power-rise.html
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Next: Where do we get the
biomass (feedstock) from?
 All woods have the same fuel value/kg when dried
to the same moisture content and all burn well in
closed woodstoves [1]

28
[1] http://www.carbonrationing.org.uk/fora/threads/coppicing-and-woodstoves
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Can we grow enough biomass
in the UK to meet our needs?
 Using existing and future sources of biomass
the potential for energy generation in the UK is
around 10.0 Mtoe (Mega-tonnes equivalent)
 This compares with a total UK energy need of
currently 165 Mtoe [1].
 Only 6% of our energy needs can be met by
these estimates utilising 1Mhec 17% arable land
 Mass reforestation and efficiency improvements
could reduce the energy gap
 (My estimate is that 50% land surface, when
reforested could provide all of UK energy needs!)

 In addition there are approximately 0.1Mhec
(386 square miles) of kelp forests in the waters
around the United Kingdom that are sufficiently
dense enough to be commercially harvested [2]
 Kelp is claimed to have a higher yield
 Up to 6 harvests a year [3]
[1]http://www.biomassenergycentre.org.uk/pls/portal/docs/PAGE/RESOURCES/REF_LIB_R
ES/PUBLICATIONS/UKBIOMASSSTRATEGY.PDF
[2] http://www.biomassmagazine.com/article.jsp?article_id=2323
[3] http://biofuelsdigest.com/bdigest/2010/06/23/with-a-little-kelp-from-my-friendsmacroalgae-projects-concepts-bloom/
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Biochar: Issues to Consider
 How to ensure that biochar production only uses sustainable
material





Agricultural waste
Sustainable forest
Sustainable coppicing of brushwood
Sustainable kelp

 Can carbon emissions benefit be claimed by harvesting
biomass to avoid natural decomposition with methane
emission? [1]
 How much does biochar contribute to reforestation projects?
 Can the price of permits to emit CO2 be raised from £12
tonne to £100 to match the market price of carbon [2]?
[1]http://www.thefreelibrary.com/Termites+not+to+blame+for+metha
ne.-a08988319
[2]http://sspp.proquest.com/archives/vol5iss2/editorial.gray.pdf
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How should biochar projects be
measured and accounted for?
 Example: Satellites can be used to monitor the state of
deforestation or reforestation
 Example: Biochar is carbon. Its weight can be measured and
its CO2e benefits calculated
 This needs to take account of its purity C/(C+ash) ratio
 This would need to be recorded across the whole project and
included in a „party‟s‟ annual report to the UNFCCC
 Methane reduction may also be claimed if the input biomass
would otherwise decompose
 If used as soil enhancer the NOx reductions may also be
claimed

 NB. The payback in global cooling from reforestation
(increased albedo) varies with latitude
 Favours tropical regions
31
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Next:

More application examples:
Electricity production,
Transport and Agriculture
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Applications for
pyrolysis of biomass
 Use wood gas as a fuel for
 Cooking (already mentioned)
 Generating electricity
 Internal combustion engines

 N.B. Oil production has already peaked!
 No time to waste
33
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Next: Biochar for electricity
production
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A 400kW power
plant
 US and UK military applications
 Listen to "Costing the Earth, The
Real Eco-Warriors"
on BBC Radio 4, 9:00PM Wed, 23 Feb
2011 [1] (The biochar reference is about
3/4 of the way through)
 £1.5M development contract with US
Dept of Defence
 Energy from waste programme –UK

• Electricity suppliers can use this
plant to claim renewable
obligation certificates (ROCs)
 „Ethos Energy‟ are to supply the
plant for new UK Aircraft Carriers
[2,3]

 The portable waste disposal unit is the size of
a standard shipping container
 All waste can be introduced to the pyrolysis
unit via a screw drive
 400kW produced may be varied between heat
and electrical energy output
 Not only military applications - hospitals and
communities can use it
 UK and US initiative- high standards needed
for military use

 Biochar benefit missing from [2]
[1] http://www.bbc.co.uk/iplayer/episode/b00yqvk6/Costing_the_Earth_The_Real_Eco_Warriors/
[2] http://www.ethosenergy.co.uk/
[3] http://www.ethosenergy.co.uk/news.pdf
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Microgeneration for Mobile Phone
Networks?

 A key problem concerning developing world is
access to information via mobile networks

 2B people have no access to grid electricity
 Mobile base stations are powered by diesel engines
 Diesel is becoming an increasingly expensive current
account cost and causes CO2 emissions
 Solar is an alternative but is too capital intensive for
mass roll-out

 Locally produced wood gas could be used in the
generators
 And allow the possibility of removing a measurable
amount of carbon from the carbon cycle (CARBON
NEGATIVE)
 This carbon can be sold as soil enhancer for
reforestation

 (NB. A base station can also host a remote
automated weather station to measure the
microclimate)
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Solar Powered Mobile Base Stations
“Vodafone worked with AlcatelLucent to introduce its first hybrid
renewable base station in the
Qatar desert.
The site is powered by 18 solar
panels that provide 3.06 kW of
energy and a wind turbine that
supplies 3kW at its peak.
So far, the back-up diesel
generator is used less than 2% of
the time, resulting in a 70% cut in
diesel consumption already.
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http://www.vodafone.com/etc/medialib/cr10/pdf.Par.17290.File.dat/vodafone_sustainability_report.pdf
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Why look for an alternative to solar?
 PV panels are more expensive than diesel
generators (CapEx)
 The sun is only available 6 hours per day in
tropical countries (cloud etc)
 Much less near poles in winter

 A diesel generator is required anyway as a backup
 This cost has to be incurred anyway
 Should we be looking for an alternative fuel for the
existing generator to reduce upfront costs?...e.g. wood
gas…
38
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Flow Chart
Petrol Generator

Gasifier

Coppiced wood

Base station

Soil enrichment

http://www.kmsdirect.co.uk/shop/index.php?main_page=product_info&products
_id=28&zenid=f4445a89b12cc1de01965e2573a155f2
http://en.wikipedia.org/wiki/File:Base_station_mexico-city.JPG
http://www.worldchanging.com/archives/008070.html
http://www.geos.ed.ac.uk/sccs/biochar/
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Mobile base station application:
Problems to solve
 How to collect and feed biomass to the gasifier?
 Can be labour intensive
 Needs „auditing‟ to ensure that source is sustainable (e.g.
coppiced wood)
 How dry should the feedstock be?

 How to fill and empty the gasifier without a break
in power?
 Twin gasifiers would be one solution

 How to run a generator on wood gas?
 A petrol generator is more easily adapted than diesel
 A steam turbine would avoid the need for gas
purification

 How to collect and distribute the output biochar?
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Macro-generation?
 Biofuels mix now being
abandoned by Drax/UK [1]
 Cheaper to burn coal and buy
carbon credits
 Biofuels would have been burnt
through to ash anyway
 Drax provides 7% UK electricity

 Can power generation and
sequestration be done on a
massive scale using a pyrolysis
plant to produce biochar?
[1]http://www.guardian.co.uk/environment/2010/feb/25/greenwash-drax-power-plant
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Next: Biochar for Transport
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How can the transport sector
benefit from wood gas?
 By burning it in an internal combustion
engine, turbine or fuel cell
 By converting it to petroleum
 By burning it to generate electricity which
charges up batteries

43

43

Wood Gas
used in an
internal
combustion
engine
Wood Gas producer on a tractor [2]

 “Wood gas, or producer gas, is produced by thermal gasification of biomass or coal in a
gasifier. It is the result of two high-temperature reactions above 700 °C”
 “The heat of combustion is rather low. Taylor reports that producer gas has a heating
value of 5.7 MJ/kg versus 55.9 MJ/kg for natural gas and 44.1 MJ/kg for gasoline. The
heating value of wood is typically 15-18 MJ/kg” [1].
 “Wood gasifiers can power either spark ignition engines, where 100% of the normal
petrol can be replaced with little change to the carburation, or in a diesel engine, feeding
44
the gas into the air inlet that is modified to have a throttle valve”[1].
44
[1] http://en.wikipedia.org/wiki/Wood_gas

Tractor Application:
Problems to Solve
 Same as before- for the mobile phone example
 How to collect and feed biomass to the gasifier?
 Can be labour intensive
 Needs „auditing‟ to ensure that source is sustainable (e.g.
coppiced wood)

 How to fill and empty the gasifier without a break
in power?
 Twin gasifiers would be one solution

 How to collect and distribute the output charcoal
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Wood gas storage for use in
transport: Issues
 Compressed storage is not considered
feasible for transport
 fuel is low grade [1], 50% nitrogen
 methane is a better alternative

 Better to use the wood gas as it is
produced…

[1] http://listserv.repp.org/pipermail/gasification_listserv.repp.org/2008May/010976.html
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Volvo‟s Wood
Gas Truck (1939)
 Both coal and wood
producer gas
burners were tested
 The wood unit was
favoured as it was
easier and cheaper
to run.
 Less cumbersome than the
roof mounted coal gas
balloons used in the UK
during the war - as seen on
Corporal Jones van in
„Dad's Army‟ (and less
prone to bayonet attack
from the team inside!)

 “In Sweden no matter which way you look
there's fuel.
 Ironically it's the fuel of the past but also of
the future. Service stations are very sparse
in Sweden but firewood, twigs and conifer
cones are available by the roadside”.

 Note that this unit burns through to ash not
charcoal (unless quenched)
 Watch the video [1]
[1] http://www.roadtransport.com/blogs/big-lorryblog/2010/10/alternative-fuels-for-trucks-t.html
47
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Wood Gas Cars
 “During the Second World War,
almost every motorised vehicle
in continental Europe was
converted to use firewood.
 Wood gas cars are a not-soelegant but surprisingly
efficient and ecological
alternative to their petrol
cousins, whilst their range is
comparable to that of electric
cars.
 Rising fuel prices and global
warming have caused renewed
interest in this technology
 worldwide, dozens of handymen
drive around in their home-made
woodmobiles”.
http://www.roadtransport.com/blogs/big-lorryblog/2010/10/alternative-fuels-for-trucks-t.html
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Problems to solve for
sustainable transport
 As in other examples
 Where to get a sustainable source of biomass
 How to make gasifier with continuous flow of
input biomass and output biochar

 Plus
 How to make engine have quick start
 How to stop the process to extract biochar and
avoid oxidation to ash
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A future combine harvester
Could this be the answer to several of
these problems?
 Collects the straw while harvesting
 Heats straw in a gasifier to make
wood gas (syngas)
 Wood gas acts as fuel for the engine
 Biochar is spread on the ground
behind the combine to enhance the
soil along with seeds for next year!
 Problem: How to ensure that straw
can be input to the gasifier and
extracted as a continuous process.
50
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Biochar productionSummary of advantages
and disadvantages
 Uses biomass
 Produces wood gas
(like town gas)
 Can be burnt locally and
connected to the electricity
grid

 Produces biochar
 May be sequestered to
enhance soil

 Wood gas
 has low calorific value
 not easily transported
 Cannot be connected
to today‟s gas grid
 How to avoid being
„greedy‟ allow
incomplete combustion
to produce biochar
51
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Conclusions
 Biochar agricultural sequestration via sustainable processes
can combat the negative impacts of fossil fuel burning and
its contribution to global warming
 Biochar produced from coconut shells sold for soil enrichment
is already an economic proposition

 We need to maximise the production and utilisation of
biomass sustainably and feed the world‟s population
 Price of carbon credits is too low to justify use of biomass in
electricity production
 There are no carbon credits to be obtained by sequestering
biochar
 Cheaper to mine coal and burn it than put biochar into the
ground as a soil enhancer

 Consider anaerobic digesters as an alternative process
 Methane is more useful than wood gas
 Biochar can be obtained from the residue
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Recommended Actions
 Lobby for biochar to be included in the Clean Development
Mechanism at next UNFCCC COP17, Durban
 E.g. via the Climate Intervention Group

 Enhance the feasibility of biochar project proposals
 Solve the practical problems (how to optimise biochar production,
pyrolysers and sequestration)
 Solve the economic problem (biochar-burn it or bury it?)

 Promote biochar for regeneration of agricultural land or forest
 Including cloud cover benefits

 Applications to promote: Biomass powered





electricity generators for the grid or local use
vehicles, trucks, cars, tractors and harvesters
on-site electricity for mobile phone base stations
domestic stoves or wood-burning heaters

 Plant trees/feedstock everywhere as a sustainable source of fuel for
the future
53
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Extras…
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For discussion:
Future project ideas involving biochar
 How to maximise the production of biomass while providing
both human and machine feedstock?
 How to maximise the use pyrolysis and biochar production
in the generation of energy for
 Heating buildings, grid electricity, transport or agriculture?

 How best to sequester biochar in the ground to generate
food/feedstock?
 How to verify it has been sequestered (for future CDM
projects)?

 How to change the economic model to favour sustainable
biochar production and sequestration?
 Avoiding deforestation as a source of charcoal
 Bringing carbon credits in line with charcoal commodity pricing
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Further Reading
 Organisations, Universities and Companies
Involved in Biochar Projects…

56
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Organisations, Universities and
Companies Involved in Biochar Projects
 United Nations Convention to Combat Desertification
 Ratified in 1994 under UN umbrella
 Publications
 http://www.globalwarmingisreal.com/blog/2009/02/19/unccd-wants-soilconservation-biochar-included-in-the-clean-development-mechanism/.

• proposes that the UNFCCC (United Nations Framework Convention on
Climate Change) recognize practical efforts to improve soils‟ ability to
take up and store carbon as a greenhouse gas abatement technology, and
include them in the Clean Development Mechanism
 http://www.youtube.com/watch?v=nzmpWR6JUZQ
• Australia‟s been a hot spot when it comes to investigating and promoting
the use of biochar, which is also known as „terra preta‟ or „black earth‟.

 A list of contact persons by country may be found in
 http://www.unccd.int/cop/officialdocs/cop7/pdf/inf3eng.pdf
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Organisations, Universities and
Companies Involved in Biochar Projects
 Action for a Global Climate Community (AGCC)
 a non-profit organisation that facilitates talks between government
officials, climate specialists,
 HQ in London, started 2003
 engaged in the development of a new initiative within the UNFCCC
which will bring together key developed and developing countries
to lead the creation of a Global Climate Community
 proposes a turnkey project for India
• http://www.climatecommunity.org/documents/PaperII3BiocharPaper.pdf
• A broad study of the potential of biochar in India is advocated.
• In particular, a multifaceted research programme is recommended resulting in an
appropriate programme of promotion and deployment of pyrolysis stoves
• Also mentions cement kilns and community schemes where the harvest waste is
used to and produce electricity and a mobile pyrolysis plant which could be driven
58
to different sites, obviating the need to transport the biomass
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Organisations, Universities and
Companies Involved in Biochar Projects
 Institute for Governance & Sustainable Development (IGSD)
 Promotes just and sustainable societies including governance for
sustainable development.
 HQ in USA, Washington DC. Also Office in Geneva.
 With abrupt climate changes approaching faster than predicted
according to scientists, IGSD is working to promote new fastaction strategies in both domestic and international policy.
• reducing non-CO2 agents such as black carbon, methane, and tropospheric ozone; using the
Montreal Protocol to phase down HFCs and to recover and destroy ozone-depleting substances
(ODSs) in "banks" of existing equipment, foams, and stockpiles;
• expanding bio-sequestration through biochar.

 See publication at
• http://igsd.org/docs/Biochar%20Note%2015%20Dec%202008.pdf
 This explains the benefits of Biochar but does not focus on any particular
project or policy
 It cites the idea “Mobile pyrolysis units can be used to lower the costs
of transportation of the biomass itself if the biochar is returned to
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the soil and the syngas stream is used to power the process”
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Organisations, Universities and
Companies Involved in Biochar Projects
 The Climate Institute
 Promotes just and sustainable societies including governance for
sustainable development.
 HQ in USA, Washington DC
 Existed for more than 20 years
 Mission: “to Catalyse innovative and practical solutions for climate
change adaptation, mitigation, and climate stabilization, contribute
to scientific research and communicate the results of that research
in an accurate and comprehensive manner”.
 Runs conferences
 Influences policymakers
 Publication-A comprehensive and authoritative text

• http://www.climate.org/climatelab/Biochar
 Highlight “The Clean Energy Partnerships Act of 2009” specifically
identifies biochar production and use as eligible for offset credits,
and identifies biochar as a high priority for USDA R&D, with
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funding authorized by the bill
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Organisations, Universities and
Companies Involved in Biochar Projects
 Cornell University
 Publications by Johannes Lehmann in Front Ecol Environ 2007; 5(7): 381–387
 http://wiki.nscss.org/system/files/Lehmann2007.pdf
 A good scientific overview explaining what is known and what is not
 More information is needed about the behavior of biochars in soil

• The range of carbon forms within a biochar particle may depend on the
carbon properties of the plant cell structure, on the charring conditions
• The consequence of this heterogeneity is that some portions of biochar
may indeed be mineralized very rapidly, as are aliphatic carbon forms
 Efforts similar to the development of fertilizers over the past century need
to be undertaken to provide the underlying scientific information for
biochar ecology
 “A handful of carbon, 447 NATURE 143, 144 (2007)”. Cited in
• http://www.igsd.org/docs/Biochar%20Note%2010July08.pdf

• “We calculate that biochar sequestration in conjunction with bioenergy
from pyrolysis becomes economically attractive, when the value of
avoided carbon dioxide emissions reaches $37 per tonne”
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Organisations, Universities and
Companies Involved in Biochar Projects
 US and UK military applications
 Listen to "Costing the Earth The Real Eco-Warriors" on BBC Radio 4,
9:00PM Wed, 23 Feb 2011
 http://www.bbc.co.uk/iplayer/episode/b00yqvk6/Costing_the_Earth_The_Re
al_Eco_Warriors/
 It's very interesting generally about green military procurement but has
also got a practical biochar reference about 3/4 of the way through
 £1.5M development contract for US Dept of Defence
• Peter Horsted – Energy from waste programme –UK
• Ethos Energy to supply the plant for new UK Aircraft Carrier
• Contacts via http://www.ethosenergy.co.uk/news.pdf
 Portable waste disposal unit the size of a standard shipping container
 All waste can be introduced to the pyrolysis unit via a screw drive
 400kW produced may be varied between heat and electrical energy output
 Not only military applications - Hospitals and communities can use it
 UK and US initiative- high standards needed for military use
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Boreal forest – publication
Joining up the biochar dots needed here
 Institute for Climate and Atmospheric Science, School of Earth and
Environment, University of Leeds, Leeds LS2 9JT, UK




Institute for Atmospheric and Environmental Sciences, Frankfurt University, 60438
Frankfurt/Main, Germany






Dominick Spracklen, Kenneth Carslaw

Boris Bonn

Joint Publication “Boreal forests, aerosols and the impacts on clouds and climate”
 http://homepages.see.leeds.ac.uk/~eardvs/papers/spracklen08c.pdf
 Efforts similar to the development of fertilizers over the past century need to be
undertaken to provide the underlying scientific information for biochar ecology
 Points towards reforestation benefits in temperate regions
 “During cold climatic periods, a dominant snow–vegetation albedo forcing results in
boreal forests warming climate. In warm climatic periods, this forcing becomes less
important and the forest–aerosol–cloud albedo forcing may dominate, resulting in
boreal forests cooling climate. This impact of boreal forest on aerosol and clouds
represents an important climate feedback process that must be included in climate
models in order to make realistic predictions”.
No specific link with biochar but could lead to reforestation with application of biochar as a
soil enricher
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Universities with a track record
with Biochar











At Bingen , Germany, 10% of the sewage stream is being diverted to the prototype
pyrolysis plant, radically cuts the fuel costs and carbon emissions needed to treat the
sewage. A 'Carbon negative' process. Working with Professor Winfried Sehn from
Bingen's University of Applied Sciences.
Research at Cornell University in New York, US, suggests that burying biochar appears
to double the capacity of soils to store organic carbon (compost releases its carbon in
a few years).
Research in Australia suggests that biochar also reduces emissions of the powerful
greenhouse gas nitrous oxide from soil.
New studies at the University of Bayreuth, Germany, shows that biochar may almost
double plant growth in poor soils.
At Newcastle University, Professor David Manning is also an enthusiast. He says with
the right incentives biochar could perhaps lock up as much carbon as the amount
generated by aviation.
(Several biochar stoves have been developed for use in developing countries. Belize
and a number of African governments are attempting to get biochar accepted as a
climate change mitigation)[1]

[1] http://news.bbc.co.uk/1/hi/sci/tech/7924373.stm
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