Klimaatreddende bodem?

Biochar, ondergrondse CO,-opslag
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Het Biochar-Concept

*Pyrolyse van
biomassa voor
energie-
opwekking
eHierbij ontstaat
houtskool of
biochar, dat zeer
stabiel is
eBiochar heeft
positieve effecten
op de
bodemkwaliteit
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Aandacht voor Biochar

internationaal:
Biochar, agrichar, charcoal
terra preta, indian black earth
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e http://www.youtube.com/watch?v=pTX
5ngj33RI

= http://www.abc.net.au/catalyst/stories/
$2012892.htm

e http://www.youtube.com/watch?v=nzm

PWR6JUZQ
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Onderzoek naar Biochar

= Cornell University, Soil Biogeochemistry, Lehmann
J. (VS)

= University of Georgia, Biorefining and carbon
cycling programme, o.a. Steiner C. (VS)

= Bioeconomy institute, lowa State University (VS)

= Hawaii Natural Energy Institute, University of
Hawaii, Altal, M.J. (VS)

« Universitat Bayreuth, Glaser B. (Duitsland)

= New South Wales Department of Primary
Industries, Van Zwieten L. (Australié)

Platform: International Biochar Initiative
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Biochar Production

Feedstocks

Blochar production
processes
can utilze most
urkran, agricuberal or
torestry biomass
residues,
INCILENg wood chips,
COM Stover,
rice or paanut huls,
b bk,
paper mill sudge,
animal manure,
and recycied
omanics
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Besides Wochar,
binenergy s also
produced in the
Tanm of either
FyTnenc gas,
(syngas). or bio-0ils,
which can be used
o protuce
hest, power or

combined
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Preduction Technologies
[Blochar can be produced by pyrelysss or gasificaion systems,

Pyrolysis wysters produce biochar largely in the absence of oxygen and most often with an exterral beat source:
There are two fypes of pyTolysis systems in use tdsy fast pyrolysis 3nd sfow pyrolyss  Hinchar poauchon is
jopimized in the sbsence of aoygen.

|G asification systems proguce smaller quantities of biochar in 3 directhy-heated reaction vessel with @r introduced.

Carsification and pyrohysis production systems can be devioped as mobile or stationary units. Small scale gasificasion|
ana pyrotysis systems mat Can he used on tam of by small industies are commerially Jvalshle with bomass inputs
jof 50 kotr b0 1,000 kuyftr. AL the bocal or regional level, pyrobysis and gasification units can be operabed by oo
operatives or larger indusines, and £an pocess up .4 000 ki of Bomass per hour

Tucma
Dach Slow Pyrolysis Kiin (China)

Gasifier (Unied States)  Dnmamotive F ast Pyrolysis Plant
(Canada

- . ]
T Environmental Benefits
of Biochar

Biochar Indative

The environmental benefits of blachar can be . I
used effectively to address some of the most ¢ esennal s
urgent environmental problems of our time:

1. Climate change: &iochar and bloenergy oo
produttion fram urbian, agrcultural and fariry biomass
£an help combat global cimate change by dspiacing
fossd Tugl use, by Sequestering camon in stable soil
«canbon poois, and by dram atically reducing emissons of
nitrous cides, 3 mare potent greenhouse gas than
camaon doxide

2. Soll and food Ft

Carman remarmng 1

q Y As
sail amendment, bochar heps to Improve the Eanh's soil (R T T 1
resurce by increasing erop yields and productivity, by .
reducing =oil acidity, 3nd by reducing the need for some -

chemical and fertilizer inputs.

3. Water pollution by agro-chemicals: water quality I Improved by the use of blochar 35 3 soll
amendment, because biochar 3i0s in soil retengon of nutrients and agmchemicals for plant and crop utilzation,
reduting leaching, and run-of o ground and surface waters

4. Waste Management: Siocnar production affers an exciting perspective on managng green of orown
wastes, A of . and soil can
Juccesd v #n aroroach

How is Biochar
carbon-negative?

Het carbor witadrawal
o atvasprere: 0%

< h

Hel carson withdewal
omatmasphers: 20%

The overall biochar process is camon
negative—the process produces a
combination of Hoth bio-energy and
cathon-sequestering fertiizer fom
agicultural waste, which results ina
net reduction of carbon dioxide (TOz)
from the atmosphere. As a soil
amendment, char can sequester or
store carbon inthe soil for hundreds
and even thousands of years. Equall
impartart, the char improves soil
fertility, stimulating plant growth, whic
then consumes mare CCy from the
atmosphere. The bio-enerty procuce
as part of the process can be turned
into electricity, heat or fuel. The net
amount of GOz in the atmosphere fro
hott these products is thus reduced,
making the fio-char process carbon
negative and also regenerating soil
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fedility in the process

Biochar en bodemkwaliteit: o
Terra Preta de Indio
Amazonian black earth

+1500 — 2800 jaar geleden ontstaan -8 [
«Zeer vruchtbare gronden; hoge 0S% (tot 16%)
*Onderzoek: Wim Sombroek
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Terra Preta

fandelik gebi
Amazonian dark earth - terra preta. Left - a nutrient-poor oxisol.
tight - an oxisol transformed into fertile terra preta. -
Photo courtesy of Bruno Glaser.
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Positieve effecten Biochar ..

landelijk gebie

Seedlings illustrating the difference
between plants grown in biochar-
amended soil (darker soil on the
right). Photo courtesy of Robert
Flanagan

http://www.biochar-international.org/
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ll.le ejor .
Biochar and Terra Preta Soils
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Positieve effecten BioCharﬁ

op bodemkwaliteit ........

= Chemische bodemkwaliteit
- CEC
- Nutriénten
* Fysische bodemkwaliteit
- Vochthoudend vermogen
- Structuurstabiliteit
= Biologische bodemkwaliteit
- Vooral indirect effect door effect op milieu

« Verder beperking verliezen:
- Uitspoeling nutriénten en bestrijdingsmiddelen
- Verlaging emissie N,O en CH, '
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Karakterisering BioChar . .
o uitgangsmaterialen
e Samenstelling * Biomassa, zoals
— Gewasresten, zoals stro
Biochar Biochar Biochar Biochar Biochar —_ Snoeiafval
groenafval, i 1 i hc i i
Chanetal,'07 | Chanetal,‘08 | Chanetal, ‘08 | Harris etal., ‘04 | Harris etal., ‘04 - Energlegewassen
C,gCkg | 360 380 330 720 - 820 390 - 460 - Gft-afval
N.gNkg |18 20 85 20-25 31-35 = Compost
CIN-ratio 200 19 39 300 - 400 10-15 - Organlsche mesten
(Cnijovkg) 240 ) ) 50100 e - Digestaat (product co-vergisting)

= Grote verschillen door uitgangsmaterialen
« Consequenties voor gedrag?
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« Industriéle organische reststromen
« Rioolslib
* Vraag: (eco)tocixiciteit...

kiemmkracht




*
nme ‘.

Mogelijke toepassing in NI

= NL produceert jaarlijks 18 Mton (ds)
blj prOdUCten (Platform Groene Grondstoffen)

* 2-3 ton Biomassa levert 1 ton BioChar en
energie

= 1 ton BioChar legt 2 ton CO2 vast (1,3-3 ton)

= Kyoto—doelstelling NL: 13 Mton CO2 reducti¢

e 18 Mton biomassa kan het 0S% van 200,000
ha landbouwgrond met 1% verhogen

* Via 18 Mton biomassa permanente
opslag van 18 Mton COZ2 in bodem
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Fig. 1. The Charcoal Vision: A national system of distributed pyrolyzers for
processing biomass into bio-oil and charcoal, with the bio-oil displacing fossil
fuel and the charcoal being returned to the soil, could reduce U.S. demand for
fossil oil by 25%, reduce U.S. C emissions by 10%, enhance soil and water quality,
increase agricultural productivity, and strengthen rural economies.
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Evaluatie nme%,
= Veelbelovend concept door potentiéle
triple-win:
- Energie uit biomassa (CO,-efficiént)
- Carbon Captured Storage (permanente CO,-opslag)
- Positief landbouwkundig en milieukundig effect
= Nog veel openstaande kennisvragen:
- Logistieke concepten tbv verzameling bijproducten
- Opschaling tot semi-industrieel niveau
- Duurzaamheidsanalyse van Biochar-keten
- Onderzoek naar landbouwkundige werking
- Ontwikkeling van Best Practices toepassing in landbouw
< Daarom meerdere initiatieven, o.a.:
- BioChar in EU-KP7 Biorefinery call
-_BioChar in INTERREG call (Kiemkracht lead partner)
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