CHALMERS

Bioenergins roll i omstallningen mot klimatmal och
andra hallbarhetsmal

INTERGOVERNMENTAL PANEL on ClimaTe chanee

Global Warming of 1.5°C

An IPCC Special Report on the impacts of global warming of 1.5°C
above pre-industrial levels and related global greenhouse gas emissigj
in the context of strengthening the global response to the threat of cl
sustainable development, and efforts to eradicate pove!
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INTERGOVERNMENTAL PANEL oN ClimaTe chanee

dimate Change and Land

An IPCC Special Report on dimate change, desertification, land
degradation, sustainable land management, food security, and
greenhouse gas fluxes in terrestrial ecosystems

(SUmmary for Policymakers)
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Globala nettoutslapp av koldioxid till atmosfaren
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CHALMERS

Globala nettoutslapp av koldioxid till atmosfaren

Utslapp:
fossilbranslen och
industriella processer

Utslapp:
markanvandning
t ex avskogning

Goran Berndes, fysisk resursteori, Chalmers Slide 3



CHALMERS

Globala nettoutslapp av koldioxid till atmosfaren

Utfasning av fossila
CO2-utslapp:

Sol, vind, bioenerg;i,
trahus, etc.

Goran Berndes, fysisk resursteori, Chalmers Slide 4



CHALMERS

Globala nettoutslapp av koldioxid till atmosfaren

CO2-inbindning:
markanvandning
t ex beskogning

Bioenergi med CO2-
infangning (finns
ocksa andra satt)
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Svart att na vara svenska mal utan l6sningar som tar
bort CO2 ur atmosfaren (“negativa utslapp”)

Atmosphere-Biosphere System

I stora & varierande
I CO2-floden .
- Kol, olja
| Biosfiren  €—— [ Atmosfiren |]¢—— naturgas,
) cement
I svart att |
I mata & kontrollera I

Véagen till en
klimatpositiv framtid

-

Jordskorpans \ Ny.:-tt
P yttersta skikt “slutférvar”
' for CO2
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Lantbruket kan utveckla l6sningar for produktion av
biobaserade produkter i “klimatpositiva landskap”

Véagen till en
klimatpositiv framtid
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Bioenergins roller forandras over tid

» Bioenergin kan vaxa inom nuvarande tekniska infrastruktur
« Ofta integrerade system som producerar el, varme, branslen och material
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Bioenergins roller forandras over tid

Green Policy

Thermal generation is
load following
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Thermal
generation is
base load

2030
Time [year]

Diagram: Filip Johnsson, Chalmers
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Bioenergins roller forandras over tid

Value/willingness to pay for RES-fuels Biomass & O, to CO,
Increased amount of VRE CO, & H, to RES fuels

Aviation

Electricity to H, & O,
H, & carbon source to RES-fuels

Balancing
Biomass to RES-fuels power
Gasification, pyrolysis & refinery

Ship
Biomass to electricity and heat transportation
by combustion & co-combustion
-~ >

Road
transportation
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Conventional
heat/power
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Present 2050 and beyond
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Bioenergins roller forandras over tid

R. Arvidsson, BA. Sandén / Journal of Cleaner Production 156 (2017) 253—261

Transparent electrodes (In) —Semiconductors (Ga)
——Conductive materials (Be, Ag) —Flame retardants (Sb)
—Strong materials (Co, Ni, W) Corrosive protection (Cr)

—(Capacitors (Ta) —Solders (Sn)
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Fig. 1. Graph showing the cumulative number of patents for the carbon nanomaterial applications over time. The scarce metals in parenthesis are those currently used for the
application.
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Bioenergins roller forandras over tid

R. Arvidsson, BA. Sandén / Journal of Cleaner Production 156 (2017) 253—261

Transparent electrodes (In) —Semiconductors (Ga)

“Imagine being able to replace scarce metals with carbon.
Extracting the carbon from biomass would create a natural cycle.”

Bjorn Sandén, Chalmers University
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Fig. 1. Graph showing the cumulative number of patents for the carbon nanomaterial applications over time. The scarce metals in parenthesis are those currently used for the
application.
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Framtidens bioenergi och biomaterial?
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Viktigt att vardera alla effekter av bioenergisatsningar
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