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= The shipping industry contributes around 3% of the world's CO, emissions. In 2018, the IMO
approved an initial plan to reduce GHG emissions at least 50% by 2050 compared to 2008.

= The European Union's Emissions Trading System obligates ships using carbon-based fuels to

from processes like combustion, fermentation, or digestion of organic materials. 9

Fossil CO2 '

acquire carbon credits to offset emissions generated during voyages to and from EU ports. VS
= Biogenic CO, emissions refer to those naturally occurring within the carbon cycle or arising
= The MZARE project is investigating the incorporation of bio-CO, resources in conjunction with ﬂ
renewable hydrogen to produce methanol tailored for maritime applications. =
Biomass Carbon Fossil Fuels

Methodology

To categorize and map the different bio-CO, sources, different aspects related to each source must be considered. The categorization is based on the

aspects that are directly linked to the suitability of those streams for MeOH synthesis. These criteria are:

= Total EU bio-C02 emissions of each sector = Potential impurities that could harm the CatalySt
» CO, concentration (%) in the bio-CO, stream in each sector * Other compounds included in the stream
» Seasonality of the sector = Current uses of the bio-CO, stream

= Bio-CO, emissions points in the plant

Halogens, Terpenes, Siloxanes

CO,/year i
= 3-12% CO, purity  _
= 0.36 Mt CO,
emissions/plant
= PM, -,,0, Dust, NO,, NO,
CO, H,S, HCHO, HCL, NH;,

50,, Aromatic compounds,

Heavy metals

eographic distribution of the plants

= G
Biogas Plants
= 24 Mt bio-CO,/year i ,
= 25-50% CO, purity s . r (1 9 Q
= 0.001-0.006 Mt CO, . #.75e ) '
R T ) = 4,3 Mt bio-CO,/year
emissions/plant “ ,
= 99-100% CO, purity
= N,, O,, H,, H,0, CO, NH;,
= 0.06 Mt CO, emissions/plant
H,S, HCN, HF, HCL, BTX,
Alcohols, Acids, Esters, Acetaldehyde, H,S

Bioethanol Plants

Food & Beverage Plants

2.8 Mt bio-CO,/year

99-100% CO, purity

0.0004 Mt CO, emissions/plant

Alcohols, Acids, Esters, Acetaldehyde, H,S

Pulp & Paper Plants
= 92 Mt bio-CO,/year
= 10-20% CO, purity
= 0.68 Mt CO, emissions/plant
= 50,, NO,, NO, CO, H,S, TRS, Dust

Key Points

= Contained impurities due to different feedstocks and = All sectors exhibit large geographical
processes demand gas cleaning before MeOH synthesis. distribution and different emissions per
= Biomass feedstocks are affected by seasonality such as plant (economies of scale).
for FAB industries and/or biomass combustion coupled = Cost for CO, capture, storage and
with district heating. transportation must be considered.

Next Steps

= Analysis and sampling of bio-

CO, in industrial sites.

‘ = Analysis of the complete

methanol synthesis value

chain.
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