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Hva er biokull?
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Biokull fungerer 1 Zambia

9 12 bgnder brukte 4 ton/ha biokull
9 Avlingene gkte med 281% + 153%

Biochar ™+ NPK -
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Maize cob biochar wood char fertilized maize Chafii
4 t/hay" ~__control 4 t/ha

N(‘_"I Cornelissen et al. (2013). Biochar Effect on Maize Yield and Soil Characteristics in Five Conservation Farming Sites in Zambia. Agronomy.
Foto: NGI



Men ikke 1 alle jordtyper 1 Zambia

Kontroll Trebiokull 4 t/ha Maisbiokull 4 t/ha

9 Ingen effekt av
biokull i god
landbruksjord

(pH = 7, CEC = 20, 40%
plantetilgjengelig vann
i jorda)
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N(“I Cornelissen et al. (2013). Biochar Effect on Maize Yield and Soil Characteristics in Five Conservation Farming Sites in Zambia. Agronomy.

Foto: NGI



Ligger forklaringen i gkt tilgang til vann?
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Biokull kan fungere
som en svamp!

Plant available water (vol %)
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Kaoma Mkushi ~ Mongu Shimabala

NGI Cornelissen et al. (2013). Biochar Effect on Maize Yield and Soil Characteristics in Five Conservation Farming Sites in Zambia. Agronomy.



Eller ligger forklaringen 1 naringstilgangen?

9 Jordas
Uten biokull:

Ingen effekt av kationbyttekapasitet
_|  |unstgledsel pkte fra 3 til 6 cmol /kg

9 Mengden kalsium i
jorda gkte

< @kende mengde
kunstgjedsel

Maisavling (t/ha)

9 Biokull immobiliserer
plantetoksisk Al3*

N I Martinsen et al. (2014). Farmer-led maize biochar trials: effect on crop yield and soil nutrients under conservation farming. J. Plant Nutr. Soil Sci.
ﬂ

Alling et al. (2014). Farmer-led maize biochar trials: effect on crop yield and soil nutrients under conservation farming. J. Plant Nutr. Soil Sci.



Shovelomics: Biokull gker rgttenes overflate

Uten biokull Med biokull

N G I Abiven et al. (ms). Biochar amendment increases maize root surface areas and branching: A shovelomics study in Zambia.




Humus (lgst organisk materiale) 1 hovedrollen

9 Humus isolert
fra svensk elv

9 Mobilt 9 Mat for
mikrobene

NGI Foto: Humus: NGI, La plata elven: water.usgs.gov, bakterier: dreamstime.com



Biokulls interaksjon med jordas organisk materiale

I:] Jord (bunn) + biokull (topp) kontroller
. Jord og ubehandlet biokull

® 9 Biokull mobiliserer organisk
o materiale i jorda
3 BpH =3,5 9 Sorpsjonsplasser forsvinner
22 nar pH gker
O
o
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soets ) Lgseligheten av organisk
/ ' materiale gker med pH

9 Sorpsjon til biokull

Acidic soil pH-neutra

N G I Smebye et al. (in review). Biochar amendments to soil changes dissolved organic matter content and composition. Chemosphere.



Biokull endrer ogsa sammensetningen

9 Biokulls mikroporer gir en stor sorpsjonsoverflate
“ Mindre organiske molekyler bindes i st@rre grad enn stgrre molekyler

N (; I Smebye et al. (in review). Biochar amendments to soil changes dissolved organic matter content and composition. Chemosphere.



Biokull endrer ogsa sammensetningen
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Sorpsjon (Kd-verdier)
“ Biokulls mikroporer gir en stor sorpsjonsoverflate
“ Mindre organiske molekyler bindes i stgrre grad enn stgrre molekyler

N G I Smebye et al. (in review). Biochar amendments to soil changes dissolved organic matter content and composition. Chemosphere.



Biokull binder forurensninger

9 Grenlandsfjorden ble forurenset av dioksiner
fra bla. magnesiumproduksjonen pa Hergya

9 NGI har gjennomutfgrt pilotforsgk hvor
forurensning ble immobilisert med aktivt kull

FO4.
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N (" I Cornelissen et al. (2012). Large-Scale Field Study on Thin-Layer Capping of Marine PCDD/F- Contam/nat'ed Sediments.in Grenlandfjords, Norway Phys:cochem/cal
Effects. Environmental science & technology. (Foto: NGI) - — Ve s
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Immobilisering av forurensning med kull
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N (" I Cornelissen et al. (in review). Long-term effects of thin-layer capping of PCDD/F-contaminated sediments on sediment-to-water fluxes in a large-scale field trial in
9 Grenlandfjords. Environmental environment & assessment.



Valg av beerekraftige lgsninger med livslgpsanalyse

the general
life cycle
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Foto: Gohhong, Wikimedia.org
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Livslgpsanalyse er et verktgy
for @ kunne se det store bildet

Gevinsten: Forurensning
immobiliseres

Kostnaden: Resursene som ma
investeres for a gjennomfgre
tiltaket

Minimums ambisjon (?):
Gevinsten ma overga
kostnaden



Livslgpsanalysen for Grenlandsfjorden

<- Positiv pdvirkning Negative pavirkning->

Naturlig @ Human Health
remediering B Ecosystems
@ Resources T Et miljgproblem
Leire :I] . o
lpses ikke ved a
Kalkstein | [ lage et annet!
“ Videre arbeid:
S Hvilke kulltyper kan
Bkl I | penyttes for a rense
jord og vann?
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Weighted damage mPt

N (" I Sparrevik, M et al. (2011); Use of life cycle assessments to evaluate the environmental footprint of contaminated sediment remediation.
9 Environmental science & technology.
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Foto: Spin-project.eu



