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Public Electricity and Heat Production
(CO2/1A1a)

Manufacturing industries (excl. Iron
and steel) (CO2/1A2 excl. 1A2a)

Households and services (CO2/1A4)

Iron and Steel Production
(CO2/1A2a+2C1)

Fugitive emissions from fuels (CH4/1B)
Agricultural soils (N20/4D)

Solid waste disposal on land {CH4/6A)
Adipic Acid Production (N20/2B3)
Manufacture of Solid fuels (CO2/1A1c)
Enteric fermentation (CH4/4A)

Nitric Acid Production (N20/2B2)
Production of halocarbons {(HFC/2E)
Cement Production (CO2/2A1)
Consumptions of halocarbons (HFC/ 2F)

Road Transportation (CO2/1A3b)

Em—| |

emissions
HALDOR TOPsoE (M

1990-2011,

Change in
EU-27

-250
-200

-100
-50
o

50
100
150 -
200 -

O

Road

Transportation|150

/////// nordcn

Nordic Energy Research



CQlcvofue}\s Renewable energy

e From 2008 to 2020 the Danish power production will
increase from 20 to 50%"”
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Cf%lctmfueﬂs Transport mode distribution
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Ethanol f wheat

Ethanol f wood

Synthetic diesel from wood

Synthesis gas: CO + H, + CO,

Methane: CO + 3H, -» CH, + H,0 -21%

DME: 3CO + 3H, » CH;0CH; + CO2  -16%
Dlesel 31H2 + 15CO — C15H32 + 15H20 _220/0

Synthetic Diesel - black liquor

DME / Methanol - wood

DME / Methanol - black liquor
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Cf%lctmfue,'f Solid Oxide Electrolysis

Electrical Power
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SOEC (high temperature electrolysis) is typically 50% more
efficient than traditional room temperature electrolysis
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CQlctmfue{f Example 1. Wood -> Methanol
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CQlctmfue's New marine fuels
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Cglmmeys Electricity prices & Load balancing
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CE Electrofuels Six Nordic cases
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e Green hydrocarbon based fuels are
essential for a sustainable transport
sector

e Combining electrolysis and biomass
can increase capacity and reduce cost

e ‘Land use’ considerations make the
the CO2 Electrofuels business case
look attractive for regions with low
electricity cost

— Difficult to quantify future electricity cost

fluctiations and hence to make the business
case for other regions

Next step is to demonstrate CO2 Electrofuels w. SOEC on Iceland
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