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2014- Phd, Zagreb Universitet, Kroatien

Transport of non-ionized organics through reverse osmosis and nanofiltration membranes

2015-2017- Marie Sklodowska Curie IF fellowship (1.4 mil DKK) til projekt” A/ organic redox
flow batteries’

2018- Tenure Track Assistant Professor- Power to Chemicals Group
BCE-Electrochemical Engineering
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KILMAFORANDRING

Arctic sea ice minimum extent
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Antropocene-menneskes tidsalder, vores pavirkning af jorden har cendret klimal
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HVORDAN KAN VI REDUCERE KONCENTRATION AF
CcO22

CO, emitted manufacturing|[tonnes]

CO, payback time|years]| =

. tonnes
CO3saving| year ]
tonnes MWh tonnes
her ] [ ] = Ener r X 0.4
Where C0,saving Jear nergyp oduced[year] 0.43] v

CO, payback time < 3 ar CO, payback time < 10 ar

Vi kan mindske vores CO, udledning med brug af vedvarende energqi kilder!
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HVAD ER PRISEN AF VEDVARENDE ENEGI?
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Kilde: Renewable Power Generation Costs in
2017 (International Renewable Enerqy Agency)
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Prisen af vedvarende energi er
ncesten det samme som den af
fossil brecendstoffer

Priserne stadigvcek falder ned

Folk vil have en forandring, en
mere baeredyqgtig brug af vores
ressourcer
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IKAN DET LADE SIG GORE MED VEDVARENDE ENERGY?
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Reversible turbine

Omkring 56 TWh af PHES i EU

Assessment of the European potential for pumped
hydropower energy storage, European Comission, 2013
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Summer 2019, Mq;j

Denmark, Thursday, 2019-6-20 to Monday, 2019-6-24
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ENERGI LAGRING TEKNOLOGIER
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STATE-OF-THE-ART SORT AMMONIAK PROCES

* Haber-Bosch-1% CO, emission

« 1 MWh/tone ammoniak fremstillet
NZ + Hz‘catalyst, 450°C, 200 ba1: H3 AH = -92 kJ/mol Population (in billions)
10
8
: Haber-Bosch
s process
invented\
More developed countries
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METAN som en meget BILIIG brint kilde!
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STATE-OF-THE-ART

* |kke nogenl7% CO, emission

e 1 MWh/tone ammoniak fremstillet
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Figure 1. Anhydrous Ammonia Prices by Month from 2009 to
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Source: Agricultural Marketing Service, USDA

Vand og vedvarende energi som en brint kilde med energi forbrug op til 235$/ton!
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EUDP PROJEKT SOC4NH3 (HTAS, AU, DTU, VESTAS, GRSTED)

Oxygen
| Ammonia * Haldor Topsee fast oxid elektrolyser celle.
— 4 Laber « Energi forbrug omkring 0.73 MWh/ton NH; (171S/ton)
> SOEC 4 Bosch « Der er ikke brug for air-separation enhed
&é Hp+ N, [ Synthesis . « ) * Kommercialisering dog 5-10 &r tid -afhcenger meget af
El l ' H,0 enerqi pris og CAPEX
Steam
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AMMONIAK ANVENDELSER

Godning

Broendstof

https://www.ammoniaenergy.org/university-of-minnesota-demonstrates-efficient-ammonia-dual-fuel-engine-system/
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AMMONIAK SOM BRANDSTOF

« En god energi inhold(4.7 kWh/L)) dog 3 gange lavere end diesel

» Motoren kan godt kere p& ren ammoniak men der er behav for diesel fordi motoren ikke kan starte selv pd ren ammoniak
*  NOX som sideprodukt-starste ulempe

* Forventes at det bedst fungerer som blanding mellem diesel og ammoniak
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