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Biofuels for marine diesels 
-The biofuel developers dream?

ÅA 330 Mton fuel market

ÅA market and fuel technology in 
transition

ÅOnly a handful of filling stations

Å (Almost) Anything that is carbon -
based, liquid, stable and low in 
sulphur will work
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The global shipping sector

Å Merchant shipping responsible for 90% of international trade 

Å Small and medium sized vessels make up the largest percentage of 
the fleet by number, but large vessels consume 70% of the fuel

Å Demand for shipping fuel approx 330 MT a year ( 2016) 

Å Energy efficient way of transporting goods, accounts for 2 -3% of 
global CO 2 emissions 

Å Shipping industry is expected to grow with increasing demand for 
traded goods

Å New climate / emission regulations - The sector needs new fuels
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The ships are big!
Modern ocean -going container ship 

Å Holds 15,000+ containers (165,000 DWT)

Å Two -stroke diesel engines 

Å Designed for slow steaming at 19 knots (35 km/h) 

Å Storage capacity of 10 -14 kilotonnes of fuel 
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Å Consumes 200 -250 tons of fuel per day (refuelling every 40 days) 

Å Lower GHG emissions than road and aviation transport

Å High SOx and NOx emissions due to fuels used 

Approx. fuel consumption (energy)

Harbour Costal/ Inland Ocean
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Marine diesel engines
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Å 2-stroke compression engine

Å 100,000 HP, constant revolutions, very
high efficiency 60%

ÅWill burn anything that has carbon , both
residues and distillate fuels

Å Highly flexible on fuel requirements

Å Can run on ( almost ) anything that has 
carbon and is low on inorganics

Å Flex - fuel engines running on both liquid
and gaseous fuels are introduced

Å Long life - time 25 -40 years



Tekst starter uden 

dato og òEnhedens 

Marine fuel charachteristics 

Å In general two types of fuel: distillate and 
residual fuel

Å Main fuel used is low -cost residual bunker 
fuel (HFO)

Å Marine gas oil (MGO) and marine diesel oil
(MDO) are higher quality distillates or 
residuals

Å Liquefied natural gas (LNG) mainly used on 
gas tankers or ferries

Å Fuel makes up to 50% of shipping vessel 
operational costs 

Å Lower quality and price of marine fuels
compared to other transportation fuels
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Fuel specifications
Marine fuels vs. biodiesel and Jet A

HFO 
Heavy fuel 
oil

MDO 
Marine 
diesel oil

MGO 
Marine gas 
oil

FAME
Biodiesel

HVO
Hydrotreated
vegetable oil 

Jet A 
Kerosene -
type jet 
fuel 

Kinematic 
viscosity (mm 2/s) 

<380 2 ï11 2 ï6 4.2 ï4.5 2.5 ï3.5 <8 at -20 ° C

Heating value 
(MJ/kg)

40.5 ï43 42 ï48 44 ï45.3 37.3 ï
39.8 

44 ï47.3 43.02

Density at 15 ° C <991 <900 <890 880 ï920 770 ï790 775 -840

Flash point ( ° C) >60 >60 >60 110 ï195 >61 38

Pour point ( ° C) >30 0 ï6 -6 ï0 -4 ï6 -5 ï-25 -55

Sulfur (mass %) <3.5 0.3 -2.0 0.1 -1.5 0 0 0

Price $/ mt
20 Oct 2016

290 482 471 1040 920 487
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Å Biofuels initially substitutes MDO and MGO
Å HVO is also a feedstock for bio jetfuels
Å Feedstock competition between marine and aviation fuels 
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Something just happened é.

The maritime sector needs LOW SULPHUR biofuels
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IMO regulation of CO 2 emissions

Å IMO is the International Maritime Organisation , a legal body 
under the UN.

Å Emissions should peak as soon as possible 

Å Reduce the total GHG emissions by at least 50% by 2050

Å Pursue efforts towards phasing GHG emissions out entirely.

Å Binding targets 

Å Mandatory reporting on fuel consumption

Å CO2 monitoring already implemented by ECSA - The 
European Community ShipownersôAssociations. 

Å MRV -monitoring, reporting and verification scheme. 
Reporting will be cargo related
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SOx and NOx regulations

MARPOL established emission control areas (ECAs) on SOx, 
NOx, and particulate matter to minimize airborne emissions 
from ships . From 2020 also regulation outside ECA 
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Komar & Laliĺ(2015 ) 
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International fuel regulations will tighten
-Sulfur and nitrogen oxide limits for shipping fuels 
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NOx emission limits in NOx-Emission 
Controlled Areas

Tier I

Tier II (global)

Tier III (ECAs)

NOx restrictions are only applicable in the North 
American ECA on vessels built later than January 
2000 (Tier I), January 2010 (Tier II), or January 
2021 (Tier III) 

80% of current fuels/engines needs to be modified
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How to comply with new regulations?

Å Change to low sulphur fuels,  -extra cost of 
100 -200 USD/ton

Å Switch fuel to LNG ïpressurised tanks and 
engine modification needed, takes up 
cargo space.

Å Install scrubbers to clean exhaust for 
sulphur. Installation 20 -30 mio USD. Takes 
up cargo space. Emissions collected in 
tanks.

Å But what about biofuels, they also reduce 
the GHG emissions?
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