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Kalundborg 
Refinery

Denmark’s largest refinery with 370 employees in 
and around the plant in Kalundborg.

Part of Kalundborg Symbiosis since 1972 – an 
industrial circular economy recycling resources.

Produces more than 15% of Denmark’s energy. 
Refines up to 5.5 million tonnes of oil products 
annually – equivalent to Denmark’s total fuel 
consumption. 

Imports and exports fuel and crude oil to and from 
500 tankers annually. Fuel is transported from 
Kalundborg by ship or pipeline to Hedehusene.

Taken over by Klesch Group (KG) 1 January 2022. 
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Low-Aromatic Jet Fuel: 
Technology and Production
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Ideally, we start with eSAF, 
but…

Lack of green electricity production, hydrogen 
infrastructure, and storage capacity

Slow implementation of climate requirements for 
aviation

Scaling up and developing a new industry

European electricity shortage
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The Science Behind
Aviation’s Climate
Impact

While CO₂ emissions are a major concern, 
studies show that up to two-thirds of aviation’s 
climate impact comes from non-CO₂ effects, 
primarily condensation trails (contrails).

These contrails form when soot and volatile 
particles interact with moisture at high altitudes, 
creating artificial cloud formations that trap heat.

Reducing the number of particulates in jet fuel 
significantly decreases contrail formation and the 
associated warming effect.

2/3 
of an aircraft's climate impact
comes from so-called non-CO₂
effects.
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Technology

What is low-aromatic jet fuel?

A modification of standard Jet A1 fuel that 
reduces its aromatic content from 17 to 8 % (or 
lower).

Achieved by adding a small amount of hydrogen 
to refine the fuel and eliminate aromatic 
compounds.

Results in cleaner combustion and significantly 
fewer particulate emissions.
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1mio. 
Kalundborg Refinery has a low-aromatic
Jet Fuel capacity of 1 million m3.
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Future production at 
Kalundborg Refinery

The production process at Kalundborg Refinery:

Existing infrastructure can be adapted to 
produce low-aromatic jet fuel within two years.

Full-size: 1,000,000 m3/yr.

Only minor adjustments to the refining process 
are needed.

At Kalundborg Refinery, we have the technology, 
expertise, capacity, and distribution channels in 
place to scale production quickly.
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Market Mechanisms & need for 
Government Support 
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The Climate Benefits
of Low-Aromatic Jet 
Fuel

20% reduction in non-CO₂ effects with just a 
50% reduction in aromatics.

Fewer ultrafine particles in aircraft exhaust, 
leading to cleaner air around airports.

Immediate climate impact: Can be implemented 
much faster than full-scale sustainable aviation 
fuels (SAF), making it a key transition solution.

Comparable energy efficiency: Maintains the 
same energy density as conventional jet fuel, 
ensuring no loss in aircraft performance.
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Challenges in Implementing
Low-Aromatic Jet Fuel

Cost gap: Low-aromatic jet fuel is 10-15% 
more expensive than conventional Jet A1.

Market barriers: Airlines will not voluntarily 
switch to a higher-cost fuel without economic 
incentives.

Lack of regulatory requirements: No existing 
mandates require airlines or fuel suppliers to 
adopt low-aromatic alternatives.

Investment risks: Without financial certainty, 
refineries are hesitant to modify infrastructure 
for low-aromatic fuel production.
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Policy Solutions to Support 
Low-Aromatic Jet Fuel

Financial compensation for airlines to cover the price 
difference, funded by Denmark’s aviation passenger 
tax.

CAPEX subsidies for refineries to help cover 
investment costs in modifying production facilities.

Regulatory requirements to mandate a phased 
reduction in aromatic content in jet fuel, aligning with 
the EU’s upcoming SAF mandates from 2027.

EU collaboration: Pushing for stronger incentives and 
requirements at the European level to ensure 
widespread adoption.
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The Political Landscape and 
Opportunities

Denmark’s 1-billion-DKK aviation transition fund 
presents a critical opportunity to prioritize low-
aromatic jet fuel.

The upcoming EU Council Presidency provides a 
unique moment to push for stricter EU-wide 
regulations on aromatic content in jet fuel.

By leading in this transition, Denmark can set a 
precedent for other European nations and establish 
itself as a frontrunner in cleaner aviation policies.
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Economic and Strategic Benefits for 
Denmark

Strengthening Denmark’s position in green 
aviation technology.

Ensuring energy security by reducing 
reliance on external fuel imports.

Complementary to SAF development: 
Provides an immediate emissions reduction 
strategy while the SAF market scales up.
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Key takeaways

Low-aromatic jet fuel is a practical, scalable, and cost-
effective solution for mitigating aviation’s non-CO₂ climate 
impacts.

Production can start quickly with the right policy and financial 
incentives.

Denmark has a unique opportunity to drive this change at 
both the national and EU level.

We must act to ensure aviation's non-CO₂ effects are 
prioritized on the European agenda.

Denmark can support low-aromatic jet fuel through airline 
compensation, CAPEX subsidies for refineries, regulatory 
requirements for reducing aromatics from 2027, and by 
pushing for stronger incentives and requirements at the 
European level.



36

Q&A




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5: Præsentations design
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12: 4 refineries in the Nordics that already have the technology to produce low-aromatic fossil fuel: 
	Slide 13: Danish passenger tax
	Slide 14: Lav-aromatisk brændstof
	Slide 15: Challenges for aviation
	Slide 16: Advantages for aviation
	Slide 17: Questions or comments
	Slide 18
	Slide 19
	Slide 20: Kalundborg Refinery
	Slide 21: Kalundborg Refinery:
	Slide 22: Kalundborg Refinery
	Slide 23: Low-Aromatic Jet Fuel: Technology and Production
	Slide 24: Ideally, we start with eSAF, but…
	Slide 25: The Science Behind Aviation’s Climate Impact 
	Slide 26: Technology
	Slide 27: Hydro Treating with De-aromatization
	Slide 28: Future production at Kalundborg Refinery
	Slide 29: Market Mechanisms & need for Government Support 
	Slide 30: The Climate Benefits of Low-Aromatic Jet Fuel
	Slide 31: Challenges in Implementing Low-Aromatic Jet Fuel 
	Slide 32: Policy Solutions to Support Low-Aromatic Jet Fuel 
	Slide 33: The Political Landscape and Opportunities 
	Slide 34: Economic and Strategic Benefits for Denmark 
	Slide 35: Key takeaways
	Slide 36: Q&A
	Slide 37
	Slide 38: The European Aviation Fuel Standards Project  Thomas Rousing-Schmidt, Aviation Policy Unit, DG MOVE  
	Slide 39: Project overview
	Slide 40: Jet Fuel as Enabler for Safe World Wide Air Travel
	Slide 41: Fuel Standardization
	Slide 42: Cause-Effect Relationships Hydrogen Content / Soot / Contrail / Climate Impact
	Slide 43: Next: Studies to address Gaps and Uncertainties
	Slide 44: Summary
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50: Topsoe AT A GLANCE: over 80 years of innovation and leadership
	Slide 51: our AREAS OF EXPERTISE are the elements of our offering
	Slide 52
	Slide 53: Topsoe has highest number of operating units producing HVO and SAF
	Slide 54: our clients range from established fuel producers to project developers or feedstock owners (selected references)
	Slide 55
	Slide 56: By the way, Where are we in the SAF journey?
	Slide 57
	Slide 58: A few thoughts about refineries
	Slide 59: how does a “typical Refinery” look like aND Which units can produce jet fuel?
	Slide 60: A few numbers about jet fuel
	Slide 61: Jet fuel standards and properties
	Slide 62: What FUEL properties are important for contrail formation
	Slide 63: Crude oils is composed of many classes of molecules
	Slide 64: Adjusting chemical composition to meet jet fuel properties is an interesting puzzle
	Slide 65: A few points to remember 
	Slide 66
	Slide 67: HYDROPROCESSING BY CATALYSIS
	Slide 68
	Slide 69: What DOES A hydroprocessing catalyst LOOK LIKE ?
	Slide 70: Aromatic saturation is reversible reaction and is a balance between two opposite forces (thermodynamics vs. kinetics)
	Slide 71: Hydrogenation reactions in a kerosene hydrotreater remove sulfur and saturate aromatics
	Slide 72
	Slide 73: Four solutions are possible to change the chemistry of jet fuel
	Slide 74: Hydrotreating in a kerosene or diesel hydrotreater allows Catalytic aromatic saturation that is dictated by thermodynamic equilibrium
	Slide 75: Aromatic (and especially naphthalenes) can easily be hydrotreated
	Slide 76: GC-GC-FID analysis confirms that naphthene (cycloparaffin) content increases when aromatics are saturated
	Slide 77: As aromatic content decreases, H2 consumption increases though 
	Slide 78: H2 consumption will affect the carbon intensity of the jet fuel but it depends on the emission factor of the hydrogen used
	Slide 79: Hydrocracking of a Vacuum Gas Oil (VGO) in a hydrocracker allows production of a high quality and paraffinic jet fuel
	Slide 80: Co-hydroprocessing in kerosene hydrotreater increases the paraffinic content of jet fuel
	Slide 81: EXAMPLE:   coprocessing  2 vol% soy oil with  21 vol% VB kero + 79 vol% SR Kero
	Slide 82
	Slide 83
	Slide 84: jet fuel production squeezed from all sides
	Slide 85: Take-home messages
	Slide 86: STOP. SCAN. LISTEN.
	Slide 87
	Slide 88

