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GHG vs. CO 2 (DK)

ÅMTCO2e: million ton CO2 equivalent

ÅMTCO2: million ton CO2 

ÅEquivalent accounts for all greenhouse 
gasses (GHG)

ïN2O  x 300 impact

ïCH4 x 25 impact

ïFluorides  x 20000 impact

ÅCO2 accounts for 75% in DK, 81% in USA

ÅNon -CO2 emission mainly from 
agriculture
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Negative emissions is not obtained by CO 2 conversion or
using CCS on fossil fuel

Negative emissions are only obtained by storing green CO 2
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ÅCO2 removal from biomass power

ÅCO2 removal from Biogas

ÅCO2 removal from green waste combustion

ÅDirect Air Capture (DAC)

DK emissions: 50 MTCO2eq
Farming: 10 MTCO2eq
Cement: 2.3 MTCO2eq



CERE, DTU Chemical Engineering, Technical University of Denmark

Add Presentation Title 
in Footer via òInsertò; 
òHeader & Footerò

Relevant industries

ÅBiogas upgrading

ÅPower industry (biomass combustion)

ÅCement production

ÅSteel industry

ÅSilicium production

ÅPaper industry

ÅDirect Air Capture (DAC)

ÅRefining

ÅFermentation

ÅEthanol production

ÅAmmonia Production

ÅAluminium production

ÅNatural gas cleaning

ÅHydrogen production

ÅLarge navy industry

ÅCombined SO2 and CO 2 removal

ÅAcid gas treatment
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DTU CERE CO 2 projects & activities

Å CASTOR (EU, -2006)
ÅModelling CO2 capture (STVF, 2006 -09)

ï Rate based modelling
Å iCap (EU, 2010 -14)

ï Demixing solvents
Å Ionic liquids for CO 2 capture (STVF, 2009 -11)
Å CESAR/CLEO (EU, 2009 -11)

ï Combined thermodynamic and rate -models
Å Chilled am. and amino acids for CO2 capture (2008 -11)
Å CO2 capture simulation (Ind., 2012)
Å OCTAVIUS (EU, 2012 -16)

ï Benchmarking, CAPE -OPEN
Å CO2 capture & hydrates (FTP, 2013 -2017)
Å INTERACT (EU,2011 -18)

ï Lab scale & pilot trials using enzymes
Å BioCO2 (EUDP, 2017 - 2022)
Å 3D (EU, 2019 -2023)

ï Steel capture, compression, liquefaction
Å TCM large scale pilot (2018)
Å BioReFuel (EUDP, 2020 -2023)
Å SRI DOE (2018 - 2021)
Å ARC (EUDP, 2020 - 2024 )
Å ConsenCUS (EU, 2021 - 2025)
Å EERA (2014 - )

ï Preparation of consortia idea creation for new EU calls

WP5: Technology  evaluation

PC

IGCC

GTCC

Novel power

cycles

WP1: Phase change 

solvents

WP3: Combined CO2 and 

SO2

WP2: Thermodynamic modelling

WP4: Membranes
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http://icapco2.org/0/31/home/
http://interact-co2.eu/index.php
http://www.sintef.no/Projectweb/EERA-CCS/
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CO2 capture and storage ïNegative emission
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Typical sizes

ÅPower plants (biomass, waste) (400 MW)

ï220 ton/h

ï2 mil. ton/year

ï12% CO 2

ï1 ton fuel -> 1 ton CO 2, approx

ÅBiogas plant (5000 Nm3/h)

ï3.9 ton/h

ï40% CO 2

ÅCement production (AP) 

ï270 ton/h

ï2.3 mil ton/year

ï18 -20% CO 2

ÅDirect Air capture (Orca ïIceland )

ï0.5 ton/h

ï4000 ton/ year

ï0.04% CO 2
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DAC systems

ÅClimeworks (600 ú/ton),  6-10 GJ/ton

ÅCarbon Engineering (100 -150ú/ton)

ÅGlobalThermostat (120ú/ton)

ÅMIT é (1 GJ/ton)
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Post - combustion capture & industrial CO 2 removal

ÅARC CO2

ï66% Biogen

ï33% Fossil
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Solvent based 
CO2 capture

Clean gas Pure
CO2
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Experimental

ÅPhysical Properties

ÅEquilibrium 

ÅKinetics

Modelling

ÅEnergy consumption

ÅHeat of reaction

ÅThermodynamics 

ÅKinetics

Simulation

ÅVariance analysis

ÅOptimization of energy use

ÅOptimization of packing

ÅRate based approach

ÅEquilibrium approach

ÅAspen Plus

ÅCape-Open

Pilot tests

ÅReal life tests

ÅSolvent study

ÅPacking testing

ÅEnergy requirements

ÅMass transfer

DTU 
CO2

Research
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DTU CERE Labs
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Ongoing EUDP projects

ÅBioCO2 (CCS) (14 mill DKK)

ïNew principles for low 
energy biogas upgrading

ïEnergy reduction

ïTransportable unit 
(container)

ÅBioReFuel (CCU) (16 mil DKK)

ïBiogas to MeOH

ï400L MeOH per day

ïISO -container

ÅBe-Clean (P2X) (22 mil DKK)

ïLow cost H2S removal 

ïElectroschrubbing

ïFull scale

ï1/10 footprint
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On - site capture testing , 1 ton/ day
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