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La storia

Il debbio Slash and char

v

Soprattutto nei suoli organici o con alto rapporto C:N viene utilizzato per
liberare gli elementi nutritivi contenuti nella biomassa
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Carbon Negative Energy

Bioenergy with
biochar to soil

atmospheric carbon dioxide %
combustion | 39
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Feedstocks

Biomass energy
crops (corn,
cereals, wood
pellets, palm oil,
oilseed rape)

Bioenergy residues
“cake”

Process

Fast pyrolysis
(anhydrous)

Product

Slow pyrolysis
(low temp. 450
550°C, O,-free,

some-times steam)

Synthesis gas
Bio-oil liquid
Biochar solid

Filiere a biochar

Uses and applications

v

Syngas

— Heat

— Fuel (combusted to generate electricity
or converted to syngas)

— High value bio-chemicals used as food
additives or pharmaceuticals

— Soil conditioners/fertilisers

Agricultural waste
(wheat straw,
hazelnut and
peanut shells,
waste wood, etc.)

Slow pyrolysis
(high temp. 600-
900°C, O,-free)

Biochar

Activated
biochar

Compost (green
waste)

Gasification (high
temp., fast heating

rate., O, present)

Combustible
ethane,
methane

— Soil amendment (neutral/alkaline pH,
porosity retains water, cation exchange
capacity: robust benefits to plant growth
compared to high-temp char)

— Fuel (cooking and heat)

— Extreme porosity and surface area
— Water filtration and adsorption of
contaminants (gas, liquid, or solid)

Manure/animal
waste (chicken)

Kitchen waste
plastic, food, etc.

Fermentation,

anaerobic digestion,

and mechanical
bio-treatment

Char

Ethanol

|

Qeawanea clidna

Carbonization

(‘brown’ at 300°C,

‘hlark’ at RN

Methane and
sludge

— Fuel (low yield, high reactivity)

— Contamination of some feedstocks
(e.g., metal and plastic in kitchen waste)
may preclude use of sludge/char in soil

Charcoal

\
’

— Fuel (for electricity or cooking)

— Bi-products (wood spirits, wood tar)
— Substitute for coal-derived coke in
metal smeltina




Sinergie




Barriere

Ambientali

Interazioni e
meccanismi del
biochar nel suolo

Salute Economiche
Contenuto IPA e
metalli pesanti redditivita

Tecnologiche

Raccolta stoccaggio
e trasformazione)



Potenziale di mitigazione
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Residui vegetall

Carbon stored in crop residues
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Aumento Fertilta’

Biomassa:+44%

Granella +24%
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Riduzione emissioni protossido

N,O Emission

N,O fluxes mg m

118 132 154 161 190
GG

Mais, Codroipo (UD)
2009



Riduzione percolazione nitrati

N-NO3 (mg kg-1)
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ed Inoltre

Migliore efficienza concimazione
azotata

Adsorbimento pesticidi ed erbicidl
(riduzione percolazione)

Miglioramento della struttura suolo e
ritenzione idrica

Correzione PH (suoli acidi)

Aumento della capacita si scambio
cationico



Caratterizzazione

Coal, gas, petrol, as well
as biomass in fire or heat
condition.

Biochar from
agricultural residues

Biochar- type substances or
coal at high temperature
(>700°C) condition made,
with higher surface area for
use of filtration.

Charred to a less extent than |
charcoal in fire condition,
normally use residues of
vegetation.

Biomass in heated condition
(< 700°C) with little or no
available air.




Caratteristiche chimico fisiche

The Combustion Continuum

et

Particle Fuol - Combustion _.;.jfombustion g‘)
T i - Condensates 1 A .
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. Paper Wood || Char Charcoall -l+{s S~ -
Terminology | "2PF @ sostanza organica
(O/C)a 0.8 0.6 0.4 0.2 0

(H/Ca 2.0 1.0 0.5 0.25 0
Hedges et al (2000), modified)

— Proprieta:

Gruppi aromatici
prtey condensati
oS Gruppi funzionall

Simile all* humus
stabile

Schmidt and Noack (2000)



Diversi tipi di biochar
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Permanenza nel suolo
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Limiti applicazione

Contenuto IPA e metalli pesanti

Biochar

Limite ammendanti

Concentrazione
Dose applicata

Contenuto totale

0,5-3 mg/kg s.s.

10-50 Mg ha-1

5-150 g ha-1

6 mg/kg s.s.
15 Mg ha-1

90 g ha-1




Conclusioni

Produzione energia

o Soluzioni ! 3
Miglioramento tecnologiche gia + che rinnovabile
fertilita sviluppate con accumulo di
Permanente carbonio e minori

emissioni di inquinanti
(NOx diossine, furani)

/

Gestione integrata della
sostanza organica

Utilizzo di biomasse o Biochar
ora troppo costose

Residui -> Fertilizzanti

C Crediti Carbonio

Riduzione impatti con accumulo di

agricoltura P =ARS carbonio quantificabile
e verificabilie

NO;-, pesticidi, .. Carbomark LIFE07 ENV/IT/000388



Work In progress
EuroGhar

Biochar for Carbon sequestration and large-scale removal of
greenhouse gases (GHG) from the atmosphere

| INDUSTRIAL SCALE | | LABORATORY SCALE |

FIELD SCALE

Thermochemical
Biochar Production
system (TC)

Hydrothermal Biochar
Production system
(HTC)

Emission quantification

Dataset for LCA

Biochar production from
different feedstock at
the bench scale (TC +
HTC)

Physical analyses
Chemical Analyses
13C labeleled Biochar

BIOCHAR from
archaeological sources

Short and long-term
Stability of Biochar

Maximum addition
rates

Distribution techniques

Impact on soil
microflora

Effects on biomass
yields

!

Life Cycle Analysis

v

Scenario Analysis for EU 27

Figure 1 - General structure of the EuroChar Project

BeB:

Agricultural and environmental Benefits
from Biochar use in ACP Countries

GHGs and Air
Pollutants
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