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Kinderegget Biokull:
Klimatiltak, Forurensningstiltak, Jordkvalitetsforbedring e
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Kan biokull redde verden?

“Ingenigr” trekull:
Forbrenning av organisk/landbruksavfall uten oksygen (pyrolyse)
Hoyt karboninnhold (80-90%)

Stabilt i jorda: karbonlagring — Klimatiltak!
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"There is one way we
could save ourselves, and
that is through the
massive burial of
charcoal." -James Lovelock




Biokull: praktisk konsept, energidannelse

Biomass

- manure

- organic Transport
Wasios Biofuel Energy

- bioenergy ~ bio-oil ‘

1C) 100% i
crops » j “ykoge

(grasses, willows) d Industry
- crop residues
Pyrolysis
Residual heat

Optionally, N,, NO,, SO,,

Coproducts (oil, cosmetics)

— CO, can be added to
(@ L ./ increase C sink and nutrient
WS Returned to content
o, e el soil as biochar



Biokull 1 sirkuleer gkonomi:
Flere gevinster med avfalls-biomasse

1. Biokull betrakter
Klimatiltak karbon som en
(i motsetning til
karbonfangst)
Jordfor- 2. Forebygger

bedring: inder Avfalls- fra
Giftbinding, TEens handtering :
2 g forbrenning

Fruktbarhet

3. Forebygger
fra avfall

['m - Bioenergi



Biokull 1 sirkuleer gkonomi:
Klimatiltak

Jordfor-
bedring: Avfalls-
Giftbinding, handtering

e
Fruktbarhet w

’—@U Bioenergi



Gamle nyheter?

Terra Preta jord, Amazonas,
2000-7000 ar gammelt biokull som fremdeles er der og som fremdeles gker jordfruktbarhet!
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Effect of Soil pH Increase by Biochar on NO,

N>O and N Production during Denitrification
in Acid Soils

Alfred Obia'*, Gerard Corneliszen’ ™%, Jan Mulder', Peter Dérsch'

Control Rice husk BC 1% Rice husk BC 2%

Rice husk BC 5% Rice husk BC 10%




Det store spgrsmalet:
Monner biokull som Negative Emission Technology (NET)?

Landbruksavfall: 9 milliard tonn per ar

(o,

Klimaendring: 7 milliard tonn per ar

Atmosphere
800 Gt

K719 86
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Biokull av 20% av landbruksavfallet:

Netto karbonutslipp ned med 10%

Soil
31956t C
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Based on Lehmann and Joseph, 2009



Hvordan a lage biokull: fra
flame curtain kiln til high-tech
pyrolyseenhet

Maling av gassutslipp, Asgard

NC,l Cornelissen, G., Pandit, N. R., Taylor, P, Pandit, B. H., Sparrevik, M., & Schmidt, H. P. Emissions and Char Quality of Flame-
Curtain" Kon Tiki" Kilns for Farmer-Scale Charcoal/Biochar Production. PloS one, 2016, 11(5), e0154617.



Biokull 1 sirkuleer gkonomi:
Miljagiftimmobilisering

Klimatiltak

Avfalls-
handtering

Bioenergi



Sorbent-tilsetninger i forurenset jord

.) Sorbent: biokull, aktivt karbon

Jordpartikkel med forurensning

/V Transport til sorbenten

Forurensning bindes sterkt av biokullet

¥

Redusert risiko for opptak i organismer og utlekking
til (grunn)vann!




A I-lonexchange
[} o

N rice husk biochar " @) 9
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Biokull og aktivt kull

Biokull
aktivert
Aktivt karbon (AC)




Aktivt karbon (AC) i jord, felttest, Lindum, Drammen

bentonit foil

smrseil (@and:AC) i

Concrete element

Concrete element

asphalt

S ST : : P : “ Drainage pipg
PAHer i industrijord e
Prgvefelt: = &

— Referanse (ingen tilsetning)

: — Pulverisert aktivt karbon (AC)
¢ Lindur — Granulzrt aktivt karbon (AC)
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Daicus carala

Carrotroots

Earthworms (field study 2008)
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Biokull 1 sirkuleer gkonomi:
@kt jordfruktbarhet

Klimatiltak

Jordfor-
bedring:

Avfalls-
handtering

Bioenergi



Indonesia: sterk effekt pa jordfruktbarhet

biokull 15 t/ha
pH K 4.7
" . 5.5 47
B Basemetning (%) 19 51

«giftig» Aluminium 2.3 0.7
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n=75; p < 0.001; r’=0.44

Grain yield (t/ha)
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Cacao shell biokull, Lampung, " L . -
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5t/ha 15 t/ha 5t/ha

ANC 134 cmolc/kg ANC 4 cmolc/kg
Cocoa shell biochar Rice husk biochar
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Cornelissen Martinsen Shitumbanuma Alling Breedveld Rutherford Sparrevik Hale Obia Mulder. Biochar Effect on Maize Yield and Soil Characteristics in
Five Conservation Farming Sites in Zambia. Agronomy, 2013.

Martinsen Mulder Shitumbanuma Sparrevik Bgrresen Cornelissen. Farmer-led maize biochar trials: effect on crop yield and soil nutrients under conservation
farming. J. Plant Nutr. Soil Sci. 2014.



Hvorfor virker biokull da?

Minsker surheten
Svamp for naeringsstoffer

Svamp for vann (bedre jordstruktur)
Biologiske effekter

Cornelissen, G; et al. Agronomy, 2013.
Hale, S.E.; et al. Chemosphere, 2013.



Konvensjonell
landbruk
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Uten biokull:
Ingen effekt av
gjedsling

@kt gjadsling

70+70 140+140  280+280
No biochar . .
Fertilizer and biochar addition




God jord (ikke sur, bra vannholdekapasitet)

Null effekt av biokull!
Mais Biokull 4 t/ha

Cornelissen, G; et al. Agronomy, 2013.



«Nearingsstoff-beriket» biokull: god jord, Nepal og Tyskland
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Schmidt, Martinsen, Cornelissen, et al. Agronomy 2015



Biokull etter
ko-kompostering

Biokull etter
ko-kompostering

no compost plus compost




Zambia 2010-2018;
Verdikjede rundt Pigeon Pea: biomasse, erter, jordberikelse

Biomasse: 37 ton/ha per ar
Nytt prosjekt Nordisk Klimafond (NCF):
Implementering hos 1000 bgnder i Zambia




60 000 kg biokull 1 Zambia, sept 2017




Hi, I'm Kelvin! I want to tell The harvest increased Now I want to tell you how
you about a new technique to when we mixed a material YOU can make your own

increase your harvest! called biochar into the soill biochar!
—

. NS . 4 &
/7 , [ Here in Zambia we grow a lot :
- \_ of maize
Start by diging a big Make a square pile of
hole in the ground small pices of fire wood, | |
60 cm high

= = i
I e neserle-l I IStru kS bru kt [ 11 s finished when it is
this bigl Make sure it's
the right shape!
| Ty fe— T
Then you need something to You can use materials

= L — —
| Put some small branches Wait until the entire pile I make biochar from! You can such as dry leaves, corn
| at the top to light a fire burns, then level it out! use almost anything, but it cobs and branches
: y y ; = aTAE il ig oyl needs to be dry!
I d - | . :

well there is no smoke!

Now throw some material | Put on a thin even layer, When white ash appears, Great! You're now Ercducir\g
on the fire, start with the always keep the fire add a new layer! I your own biochar! If you do it
g} 4

biggest pieces you havel \ burni

/

U When the hole is filled ~cover the hole with soil, Let it cool for three Put the biochar in the planting
and there is white ash or water if you have it, to f§ days. Then you can dig basins and mix it with the soil
at the to | __put out the firel £ out your biochart during refilling, that gives you

! 3 » 3 3 the best maize!
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@4 blande inn biokull taget
avgnagde malskomer (Ul
yre) | jords, oppndéde
forsoksbondens | Zambla opp
il ire ganger bodre avinger.
alsraden pa midien av biloet
¢ ikke fhtt tiSort bioksll i
 jordsmonnet, mens ce to
radene 61 hayre og venstre
wisor rasultatat med blokull
som “glodser" | jorca.
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Vll redusere kllmagassutsllpp med
avgnagde maiskolber
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Det gronne kullet

Biokull lagrer CO2 og bedrer jordsmonnet pa samme tid. Det gir
revolusjonerende muligheter i fattige land.
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Takk for oppmerksomheten!
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Info, rapporter, publiser:
www.ngi.no/biochar

gco@ngi.no
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Vil Iage biokull av risskall

-Kan ias utslipp ti
forskere.

Norges samlede CO2-utslipp i fjor, hevder norske
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