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UK gears up for E10 
introduction 

CSL to run biodiesel 
on 50% of its fleet

The UK Government 
has announced it 
will mandate the 
introduction of E10 petrol 
containing up to 10% of 
sustainable bioethanol 
from September.  

The	UK	will	join	many	other	
countries	across	the	world	
in	using	this	type	of	fuel.	
Currently,	petrol	at	

service	station	forecourts	
contains	5%	bioethanol.	
Gaynor	Hartnell,	CEO	of	

the	Renewable	Transport	
Fuel	Association	(RTFA),	
said:	“There	aren’t	many	
opportunities	for	the	UK	to	
reduce	its	greenhouse	gas	

emissions	almost	instantly	
–	most	take	significant	
time	and	investment.	
“Introducing	E10	is	an	

exception,	in	that	it	can	reduce	
carbon	emissions	from	petrol	
cars	almost	overnight.	The	UK	
bioethanol	industry	contributes	
so	much	to	the	UK	economy.	
She	added:	“It	supports	

thousands	of	jobs	both	directly	
and	in	the	supply	chain,	and	
as	well	as	providing	clean	fuel,	
it	produces	an	animal	feed	
by-product.	It	offers	farmers	a	
market	for	lower-grade	wheat	
that	can’t	be	used	for	milling	
and	a	local	source	of	protein	
feed,	meaning	less	soy-based	
feed	needs	to	be	imported	
from	South	America.”	l

The CSL Group will be testing second-
generation biodiesel on half of its fleet this year.

These	tests	are	a	follow-up	to	the	successful	
trials	of	B100	biodiesel	fuel	on	the	main	
engines	of	two	of	its	ships	last	year.
“Replacing	fossil	fuel	with	biodiesel	on	vessels	requires	

no	modification	of	existing	equipment	and	provides	
a	viable	carbon-neutral	fuel	source	over	its	lifecycle,”	
said	Louis	Martel,	president	of	CSL.	“This	is	what	
makes	biofuels	a	very	attractive	option	to	reduce	our	
environmental	footprint,	and	we	are	eager	to	continue	
testing	them	and	other	solutions	that	offer	the	potential	to	
contribute	to	cleaner	air	and	waterways.”
CSL	supports	Canada’s	target	under	the	Paris	Climate	

Agreement	with	a	goal	to	reduce	greenhouse	gas	
emissions	by	2030.
To	achieve	this	ambitious	objective,	CSL	is	taking	

concrete	actions	by	building	more	efficient	ships,	investing	
in	R&D	and	innovation,	and	exploring	and	testing	new	
technologies,	fuels	and	digital	solutions.	l

BDI

25 years focused on 
Multi-Feedstock BioDiesel technology

Optimization and modernization 
of existing plants

Creation of added value from 
waste oils, fats and greases

RepCAT process for 
ultimate feedstock fl exibility

BioDiesel

RetroFit
Tailor made solutions for
your individual needs

PreTreatment
Know-how in all types of feedstock
for the Renewable Diesel industry

bioCRACK
Advanced biofuels from
lignocellulosic biomass

www.bdi-bioenergy.com 
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The launching of the 
European Green Deal 
(EGD) in December 
2019, led by Frans 

Timmermans, the first vice-
president of the European 
Commission (EC), kicked-off 
a renewed sense of urgency 
and ambition to put the 
EU on track to reach net-
zero emissions by 2050. 

The EU is aiming to 
retain its leading global 
role in the fight against 
climate change, and reap 
the benefit of being a ‘first 
mover’ on the deployment of 
renewables on a large scale.

First mover

While the position of first 
mover can undoubtedly 
bring advantages to the EU 
and the European industry, 
this transition should take 
into consideration existing 
industries like the European 
biodiesel industry, and 
ensure that these are 
defended and fostered 
while their sustainability is 
strengthened in the process.

Conventional biodiesel, 
as well as waste-based 
and advanced biodiesel 
(including renewable diesel), 
are the most widely used 
biofuels in Europe today, with 
more than 14 million tonnes 
consumed every year. 

These sustainable, 
renewable fuels should remain 
a crucial part of Europe’s 
decarbonisation path towards 
carbon neutrality. European 
biodiesel helps reduce the 
imports of fossil diesel and 
contributes significantly to 
the production of animal feed. 
This helps the EU to reduce 
its dependency on protein 
imports, and provides an 
additional tool to strengthen 
the rural economy.  Our   

expects to be part of this 
increased ambition, and 
will work towards feasible 
and workable solutions 
within the EGD process.

Policy initiatives

The EGD is the overarching 
framework that should trigger 
the necessary industrial and 
societal changes to achieve 
the goals of the 2015 Paris 
Climate Accords, but to 
have a real impact it must 
be translated into concrete 
ambitious policy initiatives.

Namely, these include 
the first European Climate 
Law (enshrining the 2050 
climate neutrality objective 
into law), the launching of 
the European Climate Pact, 
and the development of a 
thorough impact assessment 
to understand which other 
legislative changes at EU level 
are necessary to increase 
the EU’s greenhouse gas 

(GHG) emission reduction 
targets for 2030.

Within the legislative files 
on the line to be adapted 
to reflect the increase in 
the EU’s overall ambition 
is the Renewable Energy 
Directive II (RED II).

Together with the EU Fuel 
Quality Directive (FQD), 

and its article 7a obligation 
to decrease the carbon 
intensity of transport fuels 
by 6%, the RED II is the 
main incentive at EU level 
to incorporate biodiesel 
into the transport sector. 

The long debate that 
culminated with the RED II 
agreement was concluded 
in 2018. This agreement 
took more than two years 
to attain and it allows the 
industry to continue delivering 
meaningful decarbonisation 
efforts by using all available 
decarbonisation tools, and, 
in particular, by making use 
of all sustainable feedstocks, 
including crop-based, but 
also waste-based and 
advanced biodiesel.

Although not perfect, 
the RED II agreement 
provides a stable 
framework for the industry 
to work on. It features:
i) a binding EU renewables 

target of 32% in 2030;

Andre Paula Santos, public affairs 
director, European Biodiesel Board

A push for higher EU climate ambitions can be an opportunity for the European biodiesel 
industry, if done right in 2021

Zero-sum game
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ii) an obligation for fuel 
suppliers to incorporate 
at least 14% renewables 
in transport by 2030; 

iii) a sub-target for advanced 
biofuels of 0.2% in 
2022, 1% in 2025 and 
3.6% in 2030. 

It also capped the contribution 
of crop-based biofuels to no 
more than 1% higher than 
their contribution in 2020 in 
each EU Member State (with 
a maximum of 7% of road 
and rail consumption), and 
prescribed the phase-out 
to 0% by 2030 for biofuels 
with high indirect land-
use change (ILUC) risk. 

These are biofuels produced 
from crops for which a 
significant expansion of the 
production area into land 
with high carbon stock is 
observed (as of today only 
palm oil is considered as 
being of high ILUC-risk).

While not ideal (in particular 
due to the excessive 
multipliers reducing its 
ambition), RED II provided 
a solid framework for the 
industry to work with.

RED II

RED II was meant to regulate 
the period 2021-2030, 
and provide a basis for 
the renewables industry to 

invest in new and innovative 
solutions, innovative advanced 
biofuels, and improve its 
traceability and sustainability 
credentials. It was designed 
to foster the uptake of 
sustainable renewables in the 
transport sector in the next 
decade, build on the 2020 
10% target for renewables 
in transport, and provide 
immediate decarbonisation 
benefits across the EU.

EU Member States are 
currently in the process of 
transposing the RED II  
into their legal systems 
(a process that should 
be concluded by July).

Therefore, the industry 
is looking cautiously at a 
potential early revision of the 
RED II starting already in the 
middle of this year. If such 
revision reopens topics like 
the sustainability criteria, the 
existing benchmarks for GHG 
emissions savings, or rules on 

ILUC and ILUC-risk, it will risk 
producing another EU policy 
U-turn, delay any potential 
investments and lead to a lost 
decade in the decarbonisation 
of the transport sector. 

On the other hand, a 
narrow revision, focused on 
increasing the existing targets, 
will be welcomed, especially 
if such higher targets 
mean an effective higher 
incorporation of renewables 
in the transport sector.

In September 2020, the EC 
published the 2030 Climate 
Target Plan, another stepping 
stone of the EGD. This plan 
sets actions required across 
all sectors of the economy 
and launches revisions of 
key legislative instruments to 
achieve this increased ambition, 
providing the direction in which 
the EU is planning to go. 

Namely, it proposes a more 
ambitious 55% GHG emissions 
savings target by 2030 (up 

from the existing 40% target), 
including emissions and 
removals. It also proposes to 
increase the share of renewable 
energy to 38-40% by 2030 
(up from the 32% currently 
included in the RED II).

Transport sector

The 2030 Climate Target Plan 
recognises that the European 
transport sector had the 
lowest share of renewable 
energy in 2015, with only 
7%, and consequently 
requires additional 
decarbonisation efforts. 

Moreover, it states that 
today’s European transport 
sector represents as much 
as a 25% of the EU’s total 
GHG emissions. Therefore, 
by 2030, renewables in 
transport will have increase to 
around 24% through further 
development and deployment 
of electric vehicles, 
advanced biofuels, and other 
renewable and low carbon 
fuels as part of a holistic 
and integrated approach. 
The industry fully supports 
this significant increase 
from today’s 14% target. 

To match this ambition, 
the Fuel Quality Directive 
obligation to decrease the 
carbon intensity of transport 
fuels should be maintained 
and progressively increased 
to a much higher number to 
match the increased efforts of 
the other economic sectors.

While electrification 
is expected to play an 
increasingly important role 
in the road transport sector 
– particularly regarding 
passenger cars – it is 
necessary to look at existing 
tools so that we can start 
the decarbonisation of the 
existing fleet (which will 
remain on the roads for a 
considerable period). 

There are transport modes 
(like heavy and light duty 
vehicles, maritime and 
aviation), that will require 
specific targeted measures 
to ensure that they do not 
fall behind. Therefore, and 
looking at the necessary 

The EU is forging a path towards carbon neutrality

“European biodiesel helps 
reduce the imports of fossil 

diesel and contributes 
significantly to the production 

of animal feed”
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steep increase of renewables 
in the transport sector in 
the coming years, it is clear 
that biodiesel has a role 
to play to ensure that the 
sector starts to contribute 
to the EU’s climate goals.

Mobility strategy

This view is confirmed by the 
EC in its recently published 
Sustainable Mobility Strategy 
(December 2020), when it 
mentioned that “all policy 
levers must be pulled if 
sustainable mobility is 
achieved”, including by 
boosting the use of renewable 
and low-carbon fuels. In 
the upcoming legislative 
discussions in Brussels, the 
industry expects stakeholders 
and policymakers to look 
at all the existing tools to 
reduce the use of fossil fuels 
in the transport sector.

Commercially available 
biofuels are the most 
efficient and viable means 
to achieve green and low 
emissions in transport. 

To ensure higher use of 
renewable fuels in transport, it 
is crucial to continue the work 
on new fuel standards and 
eliminate regulatory hurdles. 
The European Biodiesel Board 
(EBB) has been working hard 
to explain to stakeholders and 
policymakers the advantages 
of increasing the incorporation 
of fatty acid methyl ester 
(FAME) into diesel.

The industry sees significant 

advantages in the EU moving 
towards replacing the current 
B7 (maximum of 7% FAME 
into diesel) by a B10 blend 
across the EU, coupled with 
higher blends for dedicated 
fleets. This measure is the 
proverbial low hanging 
fruit, and it could provide 
a necessary boost for the 
decarbonisation of road diesel 
fuel at an affordable cost. 

To make the shift to  
higher blends more attractive, 
the EU should also look 
at using an LCA approach 
(well-to wheel) instead 
of the current ‘tail-pipe’ 
methodology to assess the 
GHG emission footprint. 
This will incentivise vehicle 
manufacturers to market cars 
that accept higher blends 
of biofuels.The upcoming 

revision of the EU FQD, 
expected by the end of 2021/
early 2022, will be a good 
opportunity to push for the 
implementation of B10 across 
the EU as a diesel standard.

New directives

Other EU directives likely 
to be revised this year – 
and with potential impact 
on the demand of biofuels 
for transport – are the EU 
Emissions Trading System 
Directive (EU ETS), and the 
possible extension of the 
EU ETS to new sectors like 
the maritime and the road 
sectors, and the EU Energy 
Taxation Directive (EU ETD), 
which is to be aligned with 
the EU’s climate ambitions 
and transition to a taxation 

system based on GHG 
emissions savings. Moreover, 
an upcoming revision of the 
European CO2 standards 
for vehicles is another 
opportunity to improve the EU 
legislation in this sector, and 
the industry will be working 
hard to transmit its concerns 
on each one of them.

This year is a critical one 
in the drive towards a low-
carbon future, and for the 
success of the EGD and 
linked EU legislation. 

The EBB believes that the 
increased EU ambition on 
climate change, if translated 
into using all the tools in the 
EU toolkit, can be translated 
into an opportunity to be 
fully embraced. The EBB is 
convinced that the European 
biodiesel industry, born years 
ago from a European political 
ambition to act resolutely to 
decarbonise the European 
transport sector, is ready to 
serve this goal by delivering 
an EU-made green fuel that 
improves energy security, 
promotes a low carbon 
circular economy, strengthens 
the independence and 
revenue of European farmers, 
and contributes to the EU 
climate change goals. l

For more information: 
This article was written by Andre 
Paula Santos, public affairs 
director of the European Biodiesel 
Board. Visit: ebb-eu.org

The EU is aiming to retain its leading global role in the fight against climate change
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T he German Federal 
Cabinet has proposed 
legislation under 
which biofuels will 

compete with other low-
carbon pathways to comply 
with exponentially increasing 
emission reduction quotas 
in the coming decade.

Electric vehicle (EV) 
penetration is expected 
to grow, so biofuel 
producers fear this could 
come at the expense of 
their product demand.

Stratas Advisors does 
not share this outlook. 
Even if ambitious EV, low 
carbon power and green 
hydrogen targets are met, 
biofuel consumption will 
still need to grow to comply 
with the mandate.

As the greenhouse gas 
(GHG) reduction quota only 
increases every other year 
while non-biofuel compliance 
pathways grow each year, 
biofuel demand looks set 
to be higher in even years 
and lower in odd years.

Technical blending limits 
in the fatty acid methyl 
aster (FAME) segment 

mean most of the yearly 
variation will be observed in 
hydrotreated vegetable oil 
(HVO) and ethanol demand.

GHG reduction targets

Under the proposal, GHG 
reduction obligations for 
transport fuels increase 
from 6% currently to 22% 
by 2030 (compared to 
the fossil baseline).

Any savings reached 
through road electricity can 
be counted three times. 
Green hydrogen in refineries 
or advanced biofuels above 
a minimum threshold count 
double. The 1.2% cap towards 
the target for upstream 
emission reductions (UERs) 
is maintained, while other 
caps are introduced for 
crop-based biofuels and 
product from used cooking 
oil (UCO) and animal fats 
(Annex IX b, RED II). 

The penalty for non-
compliance increases from 
€19/gigajoule (GJ) currently 
to €45/GJ in 2022, which 
translates to €682/tonne of 
CO2e for advanced biofuels 

assuming an average 
emission reduction of 92%.

 If EVs or renewable 
electricity grow above a 
minimum threshold, the 
obligation is adjusted upwards 
– albeit with a two-year lag. 
The mandate for aviation can 
only be met through e-fuels.

Biofuel demand

In what follows, the impact 
on biofuel demand is 
assessed in a scenario 
with solid electromobility, 
renewable power and green 
hydrogen growth in line with 
government targets, assuming 
the battery electric vehicle 
passenger fleet grows to 10 
million vehicles by 2030.

Heavier duty transport 
is aiming to electrify 15% 
by the end of the decade.  
Average grid carbon intensity 
reduces linearly from 540g 
CO2/kWh in 2020 to 390g 
CO2/kWh by 2030.

Green hydrogen represents 
50% of all hydrogen used 
in refineries by 2030.

The assumption is that fuel 
supplies will first use available 

credits from electromobility 
and other pathways for which 
the marginal cost is low once 
the infrastructure is in place.

Biofuels are only consumed 
if they are cheaper than 
paying the fine for non-
compliance with any 
remaining emission quota or 
advanced sub-mandates.

Emission reduction 
targets

Despite bullish electromobility 
growth assumptions 
and multiple counting, 
electricity credits do not 
offset the increases in 
required emission quota.

In 2030, for example, 12 
percentage points of the 
22% total obligation will 
need to come from non-
electromobility pathways.

If UERs and green hydrogen 
in refineries are used to their 
maximum capacity, they 
can only shave off another 
2.2 percentage points of 
the remaining obligation 
in 2030, leaving nearly 10 
percentage points to be 
met through biofuels.

Examining how the proposed German emissions reduction obligation provides solid 
support for advanced and rapeseed-based biofuels

A bright outlook

A field of rapeseed
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The penalties for non-

compliance in Germany 
are among the highest in 
the world, assuming near 
full-compliance with the 
obligation and some carry-
over of credits from years 
with overcompliance.

The question thus 
becomes what the biofuel 
mix will be to fulfil the 
remainder of the quota? 

The difference in emission 
reduction scores between 
crop-based and Annex 
IX B biofuels is relatively 
small in Germany.

Contrary to many other 
European countries, Annex 
IX B feedstocks cannot be 
double-counted. As the 
pressure increases on UCO 
and animal fats from growing 
demand and potentially from 
the aviation biofuel sector, 
prices for these feedstocks 
are expected to increase 
faster than crop feedstocks.

As a result, the 1.9% 
Annex IX B cap is not 
expected to be relevant in 
most compliance years.

Crop-based biofuels, on 
the other hand, have low 
carbon intensity scores 
in Germany compared 
to other jurisdictions.

For most of the coming 
decade, the 4.4% cap for 
crop-based biofuels is 
expected to be reached.

Advanced biofuels are 
expected to make up 
most of the remainder.

Even though the cost of 
carbon offsetting through 
advanced biofuels is high, 
the 140% increase in the 

penalty for non-compliance 
in 2022 is expected to serve 
as a robust incentive.

Moreover, the fact that any 
emission reductions with 
advanced biofuels exceeding 
the minimum threshold can be 
double-counted, gives them 
a stronger boost in Germany 
than in neighbouring countries.

Impact on demand

FAME remains cheaper to 
produce than HVO. Therefore, 
fuel suppliers are expected 
to blend FAME until the legal 
maximum (7% currently in 
summer) is reached and 
only then add HVO.

Fluctuations in total 
biomass-based diesel (FAME 
plus HVO) demand will, 
therefore, be magnified in the 
HVO segment, while FAME 
remains relatively stable.

For example, under the 
above assumptions HVO 
demand will drop to 52 million 
litres in 2025 and jump to 1.52 
billion litres in 2030. Despite a 
higher base diesel pool in 2021 
than in 2020, biomass-based 
diesel demand is expected 
to be lower than last year.

This is partly because 
of carry-over following 
overcompliance in recent 
years, but also because the 
total obligation remains 6% 
while the share fulfilled by road 
electricity starts to pick up.

Despite the cap on crop-
based biofuels, growth in 
rapeseed-based biomass-
based diesel is expected 
to grow in the coming five 
years as it can substitute 

phased-out palm oil.
In the second half of the 

decade, however, a declining 
diesel pool and larger share 
of the target met through 
advanced biofuels puts a lid 
on the further growth potential 
for rapeseed biofuels.

Animal fats (categories 1  
and 2) are currently not allowed 
under the German quota, 
but this will change from 
2022 under new legislation.

As a result, demand growth 
for animal fat biofuels will 
grow in the coming decade, 
mostly displacing UCO.

Advanced biomass-
based diesel made from 
tall oil, POME, corn oil, fish 
oil and spent bleaching 
earth are expected to see 
solid growth in the second 
half of the decade.

German ethanol demand is 
not as constrained by blending 
walls as FAME because 
E10 can grow or shrink its 
market share depending 
on market dynamics and 
consumer preferences 
currently as the majority 
of petrol sold is still E5.

As a result, ethanol 
consumption is expected 
to rise together with the 
quota in even years and 
decrease when quotas 
remain stable in odd years.

The growing ethanol 
market with rapidly increasing 
advanced submandates 
and limited availability of 
some biomass-based diesel 
advanced feedstocks, means 
there will be higher demand 
for ethanol from agriculture, 
forest and industrial waste. 

Barring advanced production 
investment, Germany risks 
displacing advanced ethanol 
from neighbouring countries.

Conclusions

The research carried out 
indicates that the current 
German proposal does not 
risk displacing rapeseed-
based biofuels. A high total 
obligation coupled with hefty 
non-compliance fines and 
safeguard mechanisms for 
higher than expected credits 
from road electricity provide 
a solid regulatory framework 
for continued demand.

UCO biofuels are forecast 
to decrease in volume, but 
this is more a result of market 
dynamics than the cap on 
Annex IX b products.

The largest growth is 
expected to be from advanced 
feedstocks. Production 
investments will need to follow 
rapidly if advanced biofuel 
displacement from other EU 
countries is to be avoided.

Since carry-over of credits 
is possible, it would be 
wise for suppliers to source 
more (advanced) biofuels 
in odd years to lower their 
obligation in even years. l

For more information:
This article was written by Cornelius 
Claeys, senior analyst biofuels, Stratas 
Advisors. Visit: stratasadvisors.com. 
If you wish to learn more about 
what Stratas Advisors is doing in 
the biofuels sector, Claeys will be 
speaking at this year’s Biofuels 
International Conference in Brussels, 
19-20 October. For more information 
go to biofuels-news.com/conference
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Location Norco, Louisiana 
Date October 2020
Development Increasing capacity
Alternative fuel Biodiesel
Details Honeywell UOP has revealed that the 

Diamond Green Diesel facility will more than 
double its annual production of renewable 
diesel. The facility in Norco will see the 
completion of a second Ecofining process 
unit with a capacity of 30,000 barrels per 
day (bpd). The facility converts inedible oils 
and other waste fats into a high-quality 
renewable diesel fuel.

Valero Energy Corp and 
Darling Ingredients 

Location Oklahoma
Date February 2021
Development Plant conversion
Alternative fuel Renewable diesel
Details Work has begun on a $110 million (€90 

million) plant that will produce 100 million 
gallons of renewable diesel per year. 
CVR Energy has chosen Haldor Topsoe’s 
HydroFlex technology for the production of 
renewable diesel. The work is scheduled to 
be completed in July this year. The project 
will convert an existing hydrocracker for the 
production of low-carbon renewable diesel 
from soybean oil, resulting in a reduction 
of greenhouse gas emissions compared to 
hydrocarbon diesel.

Comment “By leveraging assets already in place, 
particularly the existing hydrocracker unit 
and underutilised hydrogen plant at our 
Wynnewood refinery, we believe we can 
deliver one of the lowest-cost renewable 
diesel projects in the industry.”

CRV Energy

Location Martinez, California
Date March 2021
Development Plant conversion
Alternative fuel Biodiesel
Details MPC has announced that it has approved 

plans to convert its Martinez refinery into 
a renewable fuels manufacturing facility. 
The Martinez facility is expected to start 
producing renewable diesel in 2022, with a 
build to full capacity in 2023. Engineering 
work is underway and MPC has applied for 
relevant permits.

Comment “Converting the Martinez refinery to a 
renewable fuels facility is an important 
addition to our growing portfolio of 
renewables projects and aligns with 
our strategic priorities of strengthening 
the competitive position of our assets, 
implementing commercial strategy changes, 
and strategically deploying our capital.”

Marathon Petroleum Company (MPC)

Location Saskatchewan, Canada
Date March 2021
Development New plant
Alternative fuel Biodiesel
Details Covenant Energy is progressing with its 

plans for a new renewable diesel facility.   
The processing plant, which to be 
constructed in southern Saskatchewan, 
will produce 6,500 bpd of renewable 
diesel. Provided the project receives all the 
necessary approvals, it is slated to start 
production in the second half of 2023.

Comment  “Covenant Energy is eager to be a part 
of attaining Canada’s environmental 
sustainability and net-zero commitments in 
a way that will stimulate the Saskatchewan 
economy.”

Covenant Energy

*This list is based on information made available to Biofuels International at the time of printing. If 
you would like to update the list with any additional plant information for future issues,  
please email paul@woodcotemedia.com
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Consistent signs of progress for ethanol market recovery

On the road to recovery

T he US ethanol 
industry is on its 
way back from 
the COVID-19 hit 

endured by producers in the 
spring of last year, when the 
early impact of the pandemic 
led to many workplaces and 
entertainment venues being 
shut, resulting in a sharp rise 
in homeworking, no travelling 
for leisure activities and cars 
being left in the driveway. 

At the peak of the crisis 
in late April 2020, figures 
from the Renewable Fuels 
Association (RFA) showed 
that more than 52% of 
ethanol production capacity 
in the US was idled. Only 

46 plants were able to keep 
running at full capacity, with 
78 being completely shut.

Year-end 2020 data from 
the US Energy Information 
Administration (EIA) revealed 
a 12% fall in ethanol 
production compared with 
2019 – this was the lowest 
production level since 2013. 
The same data also showed 
US ethanol consumption in 
2020 declined by 13% from 
2019 levels, the lowest usage 
figure recorded since 2009. 

Just over three months 
into this year, the situation 
has certainly improved, 
with EIA data for the week 
ending 26 March this year 

showing ethanol production 
rebounding to 15% above 
the same week in 2020. Even 
so, production was still 3% 
below the same week in 2019.

“Clearly, we haven’t 
yet been able to achieve 
pre-pandemic levels of 
production or demand,” an 
RFA spokesman told Biofuels 
International. “We still have a 
way to go before the industry 
is truly back on its feet again.”

With much of the sector’s 
capacity starting to emerge 
from last year’s ‘mothballing’, 
there is certainly greater 
optimism in the air, especially 
with one or two major 
players already declaring 

their readiness to reboot 
previously idled plants. 

Accelerating demand

One business setting the tone 
for a more positive 2021 is 
ADM, the multinational food 
processing and commodities 
trading corporation 
headquartered in Chicago. 

Announcing the relaunch 
of ethanol production at its 
plants Cedar Rapids, Iowa, 
and Columbus, Nebraska, 
the company issued an 
accompanying statement on 
1 April, pointing to ‘consistent 
signs’ of accelerating demand 
for domestic ethanol.

by Colin Ley
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“We plan to begin corn 

grind immediately, with 
initial ethanol deliveries for 
customers by mid-April and 
ramping up to full rates by late 
spring, to meet the demands 
of the spring and summer 
driving season,” said ADM, 
adding that it was excited 
about the prospects for the 
two re-opened plants. 

How rapidly the market will 
be able to return to normal, 
however, remains open to 
considerable debate. 

When Biofuels International 
spoke to Brian Healy, 
director of global ethanol 
market development at the 
US Grains Council, in April 
2020, there were many who 
thought it would take until 
2022 for global ethanol 
production to be restored 
to pre-COVID-19 levels. 

Such a deadline, 
although viewed by some 
as overly pessimistic at 
the time, no longer seems 
as distant as it did then. 

“As we’ve seen from ADM’s 
decision to bring nearly 600 
million gallons of ethanol 
production back online, the 
overall picture is of things 
slowly getting back to 
normal, although challenges 
do remain,” said Healy. 

“We are seeing demand on 
the fuels front coming back 
from 2020 levels, helped 
by the easing of ‘stay at 
home’ orders. In addition, 
on the industrial side of the 
industry, we’ve seen quite a 
bit of capacity come online 
for that product segment.”

On the global scene, 
meanwhile, the demand 
picture remains mixed with 
the latest indications from 
Brazil and the EU both 
including the possibility of 
further shutdowns being 
required in some cases.

On top of this, the IEA’s 
latest peak petroleum report 
included a forecast that, for 
the first time ever, the global 
growth in demand for petrol 
from developing countries 
will no longer outpace 
declining demand for petrol 
in developed countries. 

In light of such a forecast, 
the question must be asked 
if ‘peak oil’ demands will ever 
return to pre-pandemic levels. 

Healy’s comment on 
all this was to confirm his 
increased optimism for the 
sector, compared to where 
we were 12 months ago, 
albeit without seeing any need 
to bring the 2022 recovery 
date forecast forward by 
any significant margin. 

Encouraged

A similar note was struck by 
the National Corn Growers 
Association (NCGA), which 
represents the interests of 
more than 300,000 growers. 

“Farmers have experienced 
a decline in demand for 
corn used for ethanol 
production, and fuel demand 
still remains below pre-
COVID levels,” the NCGA 
told Biofuels International. 

“We’re encouraged, 
however, that demand will 
continue to grow through this 
year, as vaccinations increase, 
and recovery continues.”

While forecasting the pace 
and extent of the market’s 
bounce-back from 2020 
remains challenging for all 
concerned, the shift in policy 
directions in the US, initiated 
by the country’s new President, 
is giving producers confidence 
that they will be helped, rather 
than hindered, throughout 
whatever time it takes for them 
to secure meaningful recovery. 

New Administration

“While the Administration is 
still young, we see reasons 
for optimism and have been 
encouraged by some of 
the early actions they have 
taken,” said the RFA. 

“President Biden chose 
an Agriculture Secretary, 
Tom Vilsack, who has a 
long history of supporting 
renewable fuels like ethanol, 
while Michael Regan, his 
choice for EPA Administrator, 
has made it a priority to get 
the Renewable Fuel Standard 
(RFS) back on track. 

“Regan has also committed 
that the agency will use sound 
science and transparency in 
its decision-making, which 
is a welcome change.” 

Even before Regan was 
confirmed by the Senate, 
the new EPA announced it 
was reversing its position 
on its small refinery 
exemption authority. 

The EPA now agrees with 
the Tenth Circuit Court’s 
decision from last year, 
which overturned some of 
the refinery exemptions and 
found the previous EPA had 
abused its waiver authority. 

“It is heartening that 
EPA agrees with us and 
is on our side of the 
argument,” said the RFA. 

The NCGA agreed: 
“It’s early in the Biden-
Harris Administration, but 
corn growers are very 
encouraged by the EPA 

already signalling a new 
direction on exemptions for 
refineries, which surged under 
the prior Administration.”

Industry shopping list

As always with the arrival 
of a new Administration, 
each industry sector has 
its ‘shopping list’ ready 
and waiting and ethanol 
producers are no exception. 

The RFA’s current list 
includes ‘maximising the low-
carbon benefits of the RFS’ 
while pressing for a ‘new low 
carbon fuel standard (LCFS)’ to 
accelerate the decarbonisation 
of transportation fuels. 

“Several states are 
already considering LCFS 
legislation, but we believe a 
federal programme should 
be pursued,” said RFA. 

“We also believe the Biden 
Administration should require 

1. The 2020 biofuel mandate required US refiners to 
blend 20.09 billion gallons of renewable fuel into 
petroleum and diesel last year – making up 10.97% of 
the nation's transportation fuel supply 

2. According to the US Energy Information Service, the 
US consumed 43 million barrels of biodiesel in 2019

3. E85 is a petroleum-ethanol blend containing 51% to 
83% ethanol, depending on geography and season. 
Although most E85 use in the US occurs in the 
Midwest, about 3,625 public E85 fuelling stations are 
located around the country. Only flexible-fuel vehicles 
can use E85 

4. Iowa retailers sold 60.59 million gallons of E15 in 2020, 
up from 48.96 million gallons in 2019 and more than 
double the 2017 volume of E15 sales 

5. Minnesota E15 sales totalled 93.46 million gallons in 
2020, down just 4% from 97.40 million gallons in 2019 

6. On the west coast, sales of E85 flex fuel showed 
similar resilience in 2020

7. Data from the California Air Resources Board showed 
40.37 million gallons of E85 were sold in the Golden 
State in 2020, down just 0.6% from the 40.6 million 
gallons sold in 2019 

8. Canada has proposed a carbon intensity reduction of 
13% by 2030. In British Columbia, for example, the 
carbon intensity reduction target is 20% by 2030 – a 
9.1% increase from 2020 levels

North America biofuels mandate
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an increase in the minimum 
octane rating of US petrol, 
which would enable greater 
fuel economy and reduced 
CO2 emissions. Alongside 
this, we need to optimise 
vehicle technologies for 
higher-octane, low-carbon 
fuels, as well as modernising 
our nation’s transportation 
fuel infrastructure so these 
fuels are easier to move 
into the marketplace.”

With many of the ‘first 
100-days’ messages being 
issued by the new President 
featuring climate change 
and clean energy objectives, 
the potential for progress 
across the renewables 
sector is certainly upbeat. 

In addition, the prospect 
of witnessing the US 
Administration’s involvement 
in COP26 in Scotland in 
November has suddenly 
become a positive experience, 
rather than negative one.

Expanding ethanol usage

“With the US retaking the 
Paris Agreement stage and 
re-engaging with climate 
change issues, COP26 
is an opportunity for the 
global ethanol industry to 
highlight the greenhouse 
gas abatement that has 
already occurred over the 
last five to six years, since 
the Paris Agreement was 
first made, and to make the  
case for expanding ethanol 
use further, to help meet the 
demands of the agreement 
over the next five years,” 
said Healy, pointing out 
that 49 countries included 
biofuels as a pathway to meet 
their original contributions 
as they signed onto the 
Paris Agreement in 2015. 

Assessing the new 
Administration’s climate 
change agenda, however, 
inevitably throws up the 
question of how much 
research and development 
focus will be placed 
on current low-carbon 
solutions as opposed to the 
emerging appeal of non-
fuel transportation projects, 

new battery technologies, 
and carbon capture and 
storage initiatives. 

“If climate change goals 
are what we’re working 
towards then there are no 
shortages of solutions that 
can be researched and 
utilised to achieve those 
goals,” said Healy. “In that 
context, however, while 
transport electrification 
is clearly happening as 
part of the future, ethanol 
remains in place to address 

today’s immediate low-
carbon requirements. 

“Given the predominance of 
internal combustion engines 
globally, in fact, we continue 
to have a strong case for 
the use of our product, here 
and now in 2021, and for the 
foreseeable future, of course.”

There is also evidence 
that the US Administration 
recognises this fact, even 
if its clean energy research 
investments appear to favour 
longer-term solutions. In 

seeking to help existing 
solution-providers to survive 
the impact of COVID-19 
market disruptions, for 
example, the USDA has 
already announced a 
programme of Pandemic 
Assistance for Producers. 

This will bring financial 
assistance to farmers, 
ranchers, and producers, 
including assistance of $20 
(€16.8) per acre for producers 
of eligible crops, including 
corn which is used for ethanol. 

The USDA is also 
committed to investing at 
least $6 billion (€5 billion) 
in the development of new 
farm-based programmes and/
or the modification of existing 
proposals for a range of vital 
land-based activities, an 
extensive list of production 
interests which includes the 
use of crops for biofuels. 

It’s a positive platform 
of progress and potential 
which looks a whole lot 
better than the picture 
we were being forced to 
embrace 12 months ago.  l

“Just over three months into  
this year, the situation has 

certainly improved, with EIA 
data for the week ending  

26 March this year showing 
ethanol production 

rebounding to 15% above 
the same week in 2020”

President Biden’s new Administration supports the renewable fuel sector
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T he first quarter of 
this year was one of 
the most significant 
milestones concerning 

the accelerated progress 
towards achieving global CO2 
reduction. In recent months, 
major airlines have reported 
they are trialling the use of 
sustainable aviation fuel (SAF) 
on commercial flights. This 
development is significantly 
helping the aviation industry 
accelerate its use.

Supporting the 
decarbonisation of the aviation 
industry, Bureau Veritas – 
through its global laboratory 
network – has drafted a 
study based on analysis 
carried out by its oil and 
gas laboratory in Antwerp. 

A comparative analysis 
was undertaken to evaluate 
the tests currently available 
on the market and how 
they can be optimised to 
produce the highest quality 
SAF. The primary intention 
of the study was to provide 
independent guidance for 
private and governmental 
companies as they develop 
SAF programmes.

Application of GCxGC-
MS/FID/SCD and ASTM 
D2425 to the analysis of 
hydrocarbon types in SAF  

The roadmap set by Europe’s 
aviation sector to achieve 
zero CO2 emissions by 
2050 has led to significant 
growth in the production of 
SAF, which is mostly used 
to power aircraft. ASTM 
D7566 is the standard 
specification for aviation 
turbine fuel containing 
synthesised hydrocarbons. 

ASTM D2425 is the official 

method for hydrocarbon 
composition in SAF, but the 
use of this method is still a 
focal point of controversy 
because it was based on 
petroleum middle distillates 
with high aromatic content.

To ensure good operational 
conditions for aircraft, 
accurate compositional 
analysis of SAF becomes 
very important. 

In this work, detailed 
hydrocarbon analysis of 
SAF using comprehensive 
two dimensional gas 
chromatography (GCxGC) 
coupled to MS (mass 
spectrometer), FID (flame 
ionisation detector) and SCD 
(sulphur chemiluminescence 
detector) were evaluated 
and compared to group 
hydrocarbon type analysis 
using D2425 methodology.

MS channel was used for 
identification, FID channel 
was used for quantitation 
while the SCD was used 
for sulphur specification. 

Results obtained from both 
methods were comparable 
with each other. At the Bureau 
Veritas Antwerp laboratory, 
the use of these methods are 

continuously explored on a 
routine basis to accurately 
determine the composition of 
hydrocarbon types in SAF to 
ensure that samples analysed 
are fit for purpose. 

Introduction

SAF is developed from 
synthetic paraffinic kerosene 
(SPK) produced from 
biomass through various 
production processes and 
blended into a conventional 
petroleum product.

The pathways leading to the 

production of SAF has been 
reviewed by some authors1,2.

SPK has about the same 
composition as that of fossil 
jet fuel, but with superior fuel 
properties such as cetane 
number, lower cloud point 
and lower emissions. 

The roadmap set by the 
aviation industry to achieve 
zero emissions by 2050 and 
lower dependence of fossil 
fuel has been the major driving 
force in its production.

Companies such and 
Neste, Honeywell, Repsol 
and others have set up 
refineries to produce SAF in 
order to meet the growing 
demand. Major airlines have 
also responded to these 
initiatives by investing in it.

ASTM D7566 specification 
for aviation fuel containing 
SPK determines a limit of 
maximum aromatic (0.5 %m) 
and cycloparaffin (15 %m) 
content using ASTM D2425 
as the official test method.

The precision data was 
based on petroleum distillates 
with higher aromatic content 
– in this regard, errors cannot 
be completely eliminated An aircraft getting refuelled

Figure 1. 3D chromatogram of SAF sample 
marked Sx: peak x = column bleed

The Agenda for Sustainable Development will come into force within the EU by 2030. The 
agenda demands the promotion of renewable energy in areas like the transport sector. 
The shift in aviation towards sustainable fuel production is a key player in this journey and 
Bureau Veritas aims to support initiatives linked to sustainability

Veritas with gravitas
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when this method is applied 
to SAF, which contains 
mainly paraffins with little 
or no aromatic content.

Three techniques, ASTM 
D2549, D1319 and D6379 
were recommended for the 
fractionation of samples into 
saturates and aromatics in the 
recently updated 2019 version 
of D2425, which might lead to 
inconsistency in results due to 
errors associated with different 
fractionation procedures.

In light of this development, 
Bureau Veritas Antwerp 
collaborated with 
Neste and carried out a 
comparative study of the 
three analytical protocols3 
where significant bias was 
observed in results between 
participating laboratories.

GCxGC has been reported 
as a powerful tool for detailed 
hydrocarbon type analysis of 
SAF and middle distillates4. 
UOP 990 is the official 
method for the analysis of 
organic distillates using 
two dimensional GCxGC 
equipped with two stage 
thermal flow modulator. 

In D2425, components are 
grouped into paraffins, non-
condensed cycloparaffins, 

condensed dicycloparaffins, 
alkylbenzenes, indans 
or tetralins, indenes, 
naphthalenes, 
acenaphthylenes and 
tricyclicaromatics, while in 
reality SAF might contain up 
to 1,000 or more components 
within these groups, which 
makes complete identification 
very challenging.

The aim of this work at 
Bureau Veritas Antwerp was 
to carry out comparative 
component analysis of SAF 
using GCxGC-MS/FID/
SCD (mass spectrometry/
flame ionisation detector/ 
sulphur chemiluminescence 
detector) and ASTM D2425. 
Results obtained from these 
different techniques were 
compared to each other.

Experimental

GCxGC-MS/FID/SCD
This technique was carried 
out using Agilent 5977BGC-
MS system, HP–PONA 50mx 
0.2mmI Dx0.5µm was used 
in the first column connected 
to these condcolumn 
VF17ms 10mx 0.10mm x 
0.20 µm via a split union. 

The thermal modulator 

serves as an interphase 
between both columns. 
Initial oven temperature was 
kept at 40°C and ramped 
up at the rate of 1.5°C/
min to 350°C, a modulation 
time of 8,000ms was used 
throughout the analysis, the 
MS, FID and SCD data were 
collected simultaneously. 

GCxGC image software 
from JSB (version: 2.6b0) 
was used to process data. 
Quantitation of hydrocarbon 
types was carried out using 
FID; MS was primarily used 
for identification while sulphur 
speciation was carried out 
using SCD from Agilent.

ASTM D2425
Samples were separated 
into saturate and aromatic 
fractions by liquid 
chromatography using test 
method ASTM D2549. Ten-
gram samples were charged 
on top of chromatographic 
column packed with activated 
bauxite and silica gel. 

N-pentane was used to 
elute the non-aromatics while 
diethyl ether, chloroform and 
ethyl alcohol were used to 
elute the aromatic fractions. 
The lower boiling sample 
procedure using Kuderna–
Danish apparatus was applied 
for sample evaporation.

The fractionated sample 
(0.2 µL volume) was analysed 
using Thermo DSQ II GC-MS 
system (Procedure B D2425) 
equipped with CTC auto-
sampler from Analytics AG, 
Switzerland (Combi PAL-xt).

Rxi-5MS, 30 m, 0.25 mm 
ID, 0.5 µm film thickness 
column was used to 
separate target analytes.

The initial oven temperature 

was kept at 50°C for two 
minutes and increased at the 
rate of 12°C/min to 245°C and 
held for 10 minutes. Helium 
was used as a carrier gas at a 
constant flow of 1.0 mL/min. 

An inlet temperature of 
250°C was used at a split 
flow of 100 mL/min. The 
transfer line and the ion source 
temperature were kept at 
250°C. MS ionisation voltage 
was set at 70 eV with a scan 
range from 45 to 250 amu. 
Xcalibur software was used 
to process acquired data.

Results

Hydrocarbon types by 
GCxGC-MS/FID/SCD
Most of the RJF sample 
analysed consists mainly of 
n-paraffins and isoparaffins. 
The 3D chromatogram of the 
FID is shown in Figure 1.

The X-axis represents the 
retention time from the first 
column (Column I), the y 
axis represents the retention 
time from the second 
column (Column II) while 
the third axis represents 
the FID signal intensity.

Prior to analysis, a synthetic 
mixture containing n-paraffin, 
iso-paraffin, cyclo-paraffin and 
aromatics were analysed and 
the shapes found were in line 
with expected concentration. 

The synthetic mix was also 
used to adjust the previously 
established FID template 
used for quantitation. 

The MS channel was 
primarily used for identification. 
Results are shown in Table 
1. The presence of sulphur 
compounds were not 
detected in any of the SAF 
samples investigated.

Dr. Felix Anyakudo who did the research at the Antwerp facility

Figure 2. GC-MS chromatogram of typical SAF sample marked Sx
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Hydrocarbon types 
by GC-MSD2425
The aromatic and the 
saturate fraction were 
analysed independently as 
described in the method.

The GC-MS chromatogram 
of the saturate fraction 
is displayed in Figure 2. 
Summation of the mass 
fragments of both fractions 

were used to determine 
the concentration of the 
hydrocarbon types as 
shown in Table 2.

Conclusion

GCxGC-MS/FID/SCD was 
applied to the analysis of 
hydrocarbon types and 
sulphur speciation in SAF.

Results of aromatic content 
obtained by GCxGC are 
mostly in line with D2425, 
but significant deviation 
was observed for paraffins 
and cycloparaffins. 

The reason for this deviation 
is still under investigation 
at Bureau Veritas’ Antwerp 
facility, although both 
results can be considered 
comparable on the basis 
of D2425 reproducibility.

Sulphur species were not 
detected in SAF samples 
investigated, but the SCD 
channel can be used to 
monitor and quantify any 
sulphur compound that 
might find its way into SAF 
either through feedstock or 
during logistic operation.

Sample fractionation 

according to D2425 is 
laborious and time consuming 
as compared to GCxGC that 
involves direct injection. 

However, GCxGC-MS/FID/
SCD methodology becomes 
an obvious choice when 
detailed composition and 
sulphur speciation is needed 
and can be recommended as 
an alternative for hydrocarbon 
composition in ASTM D7566 
specification for aviation 
fuel containing SPK. l
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Table 2. The D2425 results of the sample marked Sx

Table 1. GC x GC chromatogram of SAF sample marked Sx: C-nr= 
Carbon number, n-Par = Normal parraffins, i-par = iso paraffins, Cp+ 
Ol= Cycloparaffins +olefins, Mo-Ar = Mono aromatics, Di-Ar = Di 
aromatics, Sum C-nr = Sum of hydrocarbon per carbon number
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Exploring the environmental standards sustainable aviation fuel (SAF) must reach

SAF on a flight path to 
climate effectiveness

Civil aviation is 
at an inflection 
point. COVID-19 
grounded global 

passenger air traffic just as 
new science revealed that 
aviation’s total global warming 
impact is more than double 
that of its CO2 emissions. 

Airlines’ largest corporate 
customers are demanding 
a transformation to net zero 
climate impact, and they 
have learned to do business 
virtually and remotely, 
with no flights involved. 

Aviation’s future demands 
a fundamental reimagining 
of this “hard-to-decarbonise 
sector” to put it on a flight 
path compatible with 
climate protection. 

It will not be easy. Most 
industry executives are 
understandably preoccupied 
with trying to stay in business.  

Airbus aims to launch 
zero-emission hydrogen-
powered aircraft by 2035, but 
must overcome significant 
technological hurdles. 

Carriers are making climate 
pledges, but few have an 
ambitious plan. Existing 
aircraft could use electro-
fuels (power-to-liquids), but 

these require further research 
and development, not to 
mention vast supplies of 
surplus renewable electricity 
that will only be available 
in the decades to come. 

Today, we need to focus 
on solutions at hand – 
improving aircraft efficiency, 
and a swift switch from fossil 

jet fuel to high-integrity, 
readily available SAF. 

SAF

High-integrity SAF, produced 
from renewable materials 
or waste streams, can 
help aviation decarbonise 
rapidly and permanently. As 
these fuels have fewer toxic 
aromatic hydrocarbons and 
fine particulates, switching 
to them can reduce health 
risks to airport workers 
and local communities.  

Producing SAF from 
agricultural wastes and 
residues and secondary crops, 
if done carefully, can generate 
economic opportunities for 
farmers without displacing 
food and feed crops.

Although production 
capability exists, in 2019, 
commercial aviation only used 

Good quality SAF can 
help airlines decarbonise

“Today we need to focus on 
solutions at hand – improving 
aircraft efficiency, and a swift 
switch from fossil jet fuel to  

high-integrity, readily 
available SAF”



Green CMYK c76 m0 y100 k0
Pantone 362 c
rgb r61 h164 b42

Blue CMYK c100 m56 y0 k0
Pantone 293 c
rgb r12 g71 b157

Helvetica Black and Helvetica Ultra light

biofuels international May/June 2021 17

sustainable aviation fuel biofuels

200,000 tons of alternative 
fuels – less than 0.1% of the 
sector’s total 300 million-
ton fuel consumption.  

Now is the time to put 
people to work producing SAF, 
and, with hundreds of planes 
grounded in the pandemic, 
retrofitting the oldest aircraft to 
use SAF at higher blends than 

the 10-50% limits currently set 
by the American Society for 
Testing and Materials (ASTM). 
The two main challenges 
are quality and cost.

From an environmental 
perspective, quality 
SAF must meet three 
overarching requirements.  

First, it must reduce 

climate-damaging emissions 
significantly. Some biofuels 
emit more on a lifecycle basis 
than fossil fuel as a result 
of indirect emissions, like 
bulldozing rainforests to make 
way for palm oil plantations.

Secondly, it must be 
sourced sustainably, without 
hurting ecosystems or local 

communities. Thirdly, the 
emission reductions cannot 
be claimed by multiple parties 
– including governments. 

Quality standards could 
unleash a SAF market that 
delivers real benefits if they: 
1) Calculate SAF emissions over 

the entire lifecycle, including 
indirect emissions, and set 

Sustainability Themes, Principles, Criteria and Guidance recommended by ICAO’s Committee on Aviation Environmental Protection (CAEP) for SAF
ICAO Doc 10126, CAEP/11 (2019), 9A-8, Table 1

(The CORSIA Pilot Phase applies criteria from Themes 1 and 2). 

Theme Principle Criteria

1. Greenhouse 
Gases (GHG)

2. Carbon stock

3. Water

4. Soil

5. Air 

6. Conservation

7. Waste and 
Chemicals

8. Human and 
labour rights

9. Land use rights 
and land use

10. Water use  
rights

11. Local 
and social 
development

12. Food security

SAF should generate lower 
carbon emissions than 
conventional kerosene 
on a lifecycle basis.

SAF should not be made from 
biomass obtained from land 
with high carbon stock.

SAF production should 
maintain or enhance water 
quality and availability.

SAF production should maintain 
or enhance soil health.

SAF production should minimise 
negative effects on air quality.

SAF production should 
maintain or enhance 
biodiversity, conservation 
and ecosystem services.

SAF production should promote 
responsible management of 
waste and use of chemicals.

SAF production should respect 
human and labour rights.

SAF production should respect 
land rights and land use 
rights including indigenous 
and/or customary rights.

SAF production should 
respect prior formal or 
customary water use rights.

SAF production should 
contribute to social and 
economic development 
in regions of poverty.

SAF production should 
promote food security in 
food insecure regions.

SAF shall achieve net GHG emissions of at least 10% 
compared to fossil jet fuel on a lifecycle basis.

SAF shall not be made from biomass obtained from land converted after 
1 January 2008 that was primary forests, wetlands, or peat lands and/
or contributors to degradation of the carbon stock in primary forests, 
wetlands, or peat lands as these lands all have high carbon stocks.
In the event of land use conversion after 1 January 2008, as defined based 
on IPCC land categories, direct land use charge (DLUC) emissions shall be 
calculated. If DLUC greenhouse gas emissions exceed the default induced land 
use change (ILUC) value, the DLUC value shall replace the default ILUC value.

Operational practices shall be implemented to maintain or enhance water quality.
Operational practices shall be implemented to use water efficiently and to avoid the 
depletion of surface or groundwater resources beyond replenishment capacities.

Agricultural and forestry best management practices for feedstock production 
or residue collection shall be implemented to maintain or enhance soil 
health, such as physical, chemical and biological conditions.

Air pollution emissions shall be limited.

SAF shall not be made from biomass obtained from areas that are protected for 
their biodiversity, conservation value, or ecosystems services, unless evidence is 
provided that shows the activity does not interfere with the protection purposes.
Low invasive-risk feedstock shall be selected for cultivation and appropriate 
controls shall be adopted with the intention of preventing the uncontrolled 
spear of cultivated non-native species and modified microorganisms.
Operational practices shall be implemented to avoid adverse effects on areas that 
are protected for their biodiversity, conservation value, or ecosystem services.

Operational practices shall be implemented to ensure that waste arising from production 
processes as well as chemicals used are stored, handled and disposed of responsibly.
Operational practices shall be implemented to limit or reduce pesticide use.

SAF production shall respect human and labour rights.

SAF production shall respect existing land rights and land use rights 
including indigenous people’s rights, both formal and informal.

SAF production shall respect the existing water use 
rights of local and indigenous communities.

SAF production shall strive to, in regions of poverty, improve the 
socioeconomic conditions of the communities affected by the operations.

SAF production shall, in food insecure regions, strive to enhance 
the local food security of directly affected stakeholders.
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an ambitious threshold. 
To be eligible, SAF should 
cut emissions at least 50% 
compared to fossil jet fuel. 

2) Establish rigorous 
sustainability criteria 
for producers, blenders 
and transporters, with 
compliance certified by 
respected third-parties 
(e.g., the Roundtable on 
Sustainable Biomaterials). 

3) Require transparent 
accounting, to ensure 
no double-counting. 

International standards

The International Civil 
Aviation Organisation (ICAO), 
which sets standards for 
international flights, has 
established many of these 
elements through its Carbon 
Offsetting and Reduction 
Scheme for International 
Aviation (CORSIA).

CORSIA caps the emissions 
of international flights 
and obligates airlines to 
cover emissions above the 
cap with CORSIA eligible 
offsets or SAF. ICAO’s SAF 
framework is now operational, 
although some matters 
are still under revision, 
including the sustainability 
criteria for Phase 1 CORSIA 
(beginning 2024) onward.

Cost is a challenge because 
fuel is the largest overhead 
expense for airlines, and 
SAF is more expensive. 
The cost differential or 
‘premium’ between SAF and 
conventional fuel makes it 
difficult to get SAF over the 
“valley of death” – the gap 
between technology that is 
technically proven, but not 
yet implemented. The US 
Biodiesel Tax Credit and 
Renewable Fuel Standard 
help, but their incentives 
push most alternative fuels to 
road transport, not aviation.

National picture

In California, aviation fuel 
suppliers and importers 
can, in addition, opt-in to 
the state’s Low Carbon Fuel 
Standard (LCFS) and thereby 

earn tradable credits, so 
most alternative aviation 
fuel goes there, although a 
relatively smaller premium 
for SAF still remains because 
alternative fuels for road 
get additional incentives 
such as from the California 
Cap and Trade system. 

The opt-in means 
California’s car drivers 
may be financing wealthier 
air travellers’ use of SAF, 
raising environmental justice 
concerns as the LCFS makes 
gas more costly at the pump.

Fairer, broader, and more 
ambitious incentives – from 
governments and from the 
private sector – are needed to 
bridge the SAF cost premium. 

Governments should set 
ambitious caps on aviation 
pollution, but give airlines 
flexibility to meet the caps 
using high-quality SAF. 
Bills like the Sustainable 
Aviation Fuel Act may 
signal momentum. 

It would set goals of a net 
35% reduction in US aviation 
emissions by 2035, and net 
zero emissions by 2050. 

It would also authorise 
a billion-dollar competitive 
grant and cost-sharing 
programme for SAF projects 
that meet International ICAO 
standards; and establish an 

aviation LCFS, investment 
tax credits for new SAF 
facilities and infrastructure 
and a feedstock-neutral 
blenders’ tax credit for ICAO-
compliant SAF, with more 
credit for fuels that achieve 
greater emission reductions. 

HR 133, enacted in 2020, 
authorised $500 million 
(€425 million) for an industrial 
emissions technology 
programme, including low-
emission aviation technologies 
and zero-emissions fuels. 

The private sector can also 
help close the cost gap – but 
should move carefully. 

Some airlines and their 
large corporate customers 
have begun investing in 
alternative fuels, but the 
quality is hard to evaluate. 

Absent are rigorous 
standards, so airlines risk 
buying fuels that make 
climate and sustainability 
worse, entangling them in 
the persistent fraud that has 
plagued the alternative fuels 
industry, and exposing them 
to liability for false advertising.

Conclusions

The technological capacity 
exists to produce high-
integrity SAF that will 
be fundamental to put 

aviation on the pathway 
to decarbonisation.

Governments and the 
private sector, building on the 
foundation set in ICAO, should 
set strong quality standards 
based on the fuels’ lifecycle 
emissions, and should require 
that SAF be independently 
certified to meet or beat 
ambitious minimum reduction 
thresholds and rigorous 
sustainability criteria.  

To prevent double-counting, 
governments should mandate 
transparent, accurate 
reporting. To overcome cost 
barriers, they should pair 
these standards with firm 
emissions caps and public 
and private incentives.  

The industry will not 
decarbonise overnight, but 
with the right incentives for 
SAF, it is possible to envision 
a new climate-protective 
flight path that delivers better 
air quality for workers and 
local communities and helps 
aviation build back better. l

For more information: 
This article was written by Pedro 
Piris-Cabezas, director, sustainable 
international transport and lead 
senior economist, Environmental 
Defense Fund, and Anna Stratton, 
aviation consultant, Environmental 
Defense Fund. Visit: edf.org

The ICAO has set new environmental targets
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     Scanjet Marine & Systems AB
Datävgen 6A | 436 32 Askim, Sweden

Phone: +46 31 338 7530 | E-Mail: sales@scanjet.se
Website: www.scanjet.se

Model: SC 30 RE

External drive tank cleaning system.External drive tank cleaning system.
• Electric Drive
• Rotation Validation - Electrical
• Single Nozzle Programmable Technology
• Shown here with optional instrumentation plate.
     • Temperature
     • Rotation Speed
     • Pressure
     • Flow Rate
     • Nozzle Location Control
• Highly Durable
• Low Maintenance
• Excellent Cleaning

Live cleaning jet inside a tank.



Independent bulk liquids 
storage and distribution 
company Standic, based in 
Dordrecht in the Netherlands, 

received sustainability 
certification for biofuels 
storage several years ago.

The company was also 
awarded International 
Sustainability and Carbon 
Commission (ISCC-EU) and 
the German version ISCC 
System certification.

Standic said the certification 
was “essential” for both 
itself and its biofuels clients 
and that with these two 

certificates, it can further 
strengthen its position as 
an important biodiesel hub 
in northwest Europe.

Growing demand

If fossil transport fuel demand 
rebounds to close to pre-
pandemic levels and policy 
support in key markets 
continues to expand, transport 
biofuel production could 
reach 162 billion litres in 
2021, a return to the 2019 
level, according to the 
International Energy Agency. 

Output in the next 12 
months is anticipated 
to increase a further 4% 
year-on-year to 169 billion 
litres. Growing fuel demand 
and strengthened biofuel 
policies in Asian and 
South American countries 
enable those markets to 
account for the majority of 
the additional growth. 

Countries in these 
regions are also reinforcing 
biofuel policy support 
to boost demand for 
nationally important 
agricultural commodities.

During 2023-2025, average 
global output of 182 billion 
litres is anticipated, with the 
greatest production increases 
being for ethanol in China 
and Brazil, and for biodiesel 
and HVO in the US and the 
South-East Asian region. 

Biofuels are expected to 
meet around 5.4% of road 
transport energy demand 
in 2025, rising from just 
under 4.8% in 2019.

Central location

To meet the increasing demand 
for storage and to be able to 
store new products, Standic is 
currently looking for expansion 
of its storage possibilities and 
infrastructure in Dordrecht. 

Additionally, to meet 
the increasing levels of 
traffic, including vessels 
and rail wagons, Standic is 
investigating in expansion of 
the jetty and rail capacity. This 
is essential to maintain good 
accessibility to the terminal. 

With more than 20,000 tank 
trucks loaded and unloaded 
annually, Standic Dordrecht 
has become one of the 
Netherlands’ most important 
sites for tank truck distribution 
activities and its influence in 
the biofuels industry continues 
to grow and expand.

Standic Dordrecht offers 
tailor-made solutions, excellent 
connections within Europe 
and short transit times in 
the biofuels supply chain.
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Loading begins on one of the tankers

An aerial view of Dordrecht

Road tankers at Dordrecht

Standic’s control centre

Standic offers tailor-made solutions and excellent connections within Europe for the swift 
transfer of biofuels and other important chemical products 

Critical biofuel storage

“With more than 20,000 tank 
trucks loaded and unloaded 
annually, Standic Dordrecht 

has become one of the 
Netherlands’ most important 

sites for tank truck distribution”
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The Dordrecht terminal is 

easily accessible by vessel, 
barge, truck and train. 

The terminal is centrally 
located near the main 
highways A15 and A16 
and at the crossroads of 
important waterways linking 
the Ruhr area, Moerdijk/
Antwerp and Rotterdam. 

The terminal in Dordrecht 
consists of heatable stainless 
and mild steel tanks, available 
in 15 different sizes, which 
means that smaller quantities 
of biofuels and renewable 
fuels, base oils, lubricants and 
chemicals can be stored. 

There are a total of 161 
tanks in 15 different sizes 
– a total storage space of 
230,800 m3 storage capacity 
in Dordrecht. There are also 
30 loading locations for tank 
trucks, flexibag containers and 
ISO containers. With these 
various loading locations, 
transit times are short and 
swift; Standic offers a 24/7 
service for vessels and barges. 

For trucks and road tankers, 
the company is open on 
Monday through Friday 
from 6.30am until 4pm.

A company spokesman 
said: “It goes without saying 
that Standic meets all legal 
regulations and quality 
requirements. The materials 
and services are constantly 
monitored and comply with 
various industry-related quality 
norms and seals of approval 
like AEO, CDI-T, ISCC, ISO-
9001, ISO 14001 and ISPS.

“The operational staff are 
well-trained, highly motivated 
and very competent. At Standic, 
it’s not one size fits all but 
tailor-made solutions for every 
customer. This includes all 
customs activities and advice, 
if that is required. Thanks to 
the high level of automation 
at the terminal in Dordrecht, 
customers are ensured of 
quick and efficient loading and 
unloading processes.”  l
For more information: 
Visit: standic.com

STANDIC.COMCHECK OUT OUR NEW WEBSITE ➔

YOUR PARTNER 
IN TANK STORAGE

FACILITY DORDRECHT

A line of storage tanks

Rail tankers arriving at the site
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In a study recently published 
in Nature Communications, 
scientists from the Novo 
Nordisk Foundation Centre 

for Biosustainability (DTU) and 
Yale University carried out 
research into how bacteria 
commonly found in sugarcane 
ethanol fermentation affects 
the industrial process. 

By closely studying the 
interactions between yeast 
and bacteria, it is suggested 
that the industry can improve 
both its total yield and the 
cost of the fermentation 
processes by paying more 
attention to the diversity of 
the microbial communities 
and choosing between 
good and bad bacteria.  

University research

Scientists dissected yeast-
bacteria interactions 
in sugarcane ethanol 
fermentation by reconstituting 
every possible combination 
of the microbial community 
structure, covering 
approximately 80% of 

the biodiversity found in 
industrial processes. They 
discovered that one bacterium 
deserved extra attention – 
Lactobacillus amylovorus. 

This bacteria produces a lot 
of the molecule acetaldehyde, 
which is used to feed yeast 
and so helps it to grow. You 
could say that Lactobacillus 
amylovorus is more generous 
by nature and shares the meal, 
whereas many other bacteria 
involved in these processes 
prefer simply to steal the food. 

Felipe Lino, a former PhD 
student at the Novo Nordisk 
Foundation Centre for 
Biosustainability and Global 
R&D manager at Anheuser-
Busch InBev, said: “It works 
almost in the same way as 
a probiotic that shields the 
bad bacteria from entering 
into the system. When this 
bacterium grows, it will 
grow in a way that is almost 
symbiotic with the yeast, 
which is very beneficial for 
the industrial process.”

Significant improvement 
in yield

Companies can take 
advantage of selecting not 
only an ideal yeast strain for 
production, as they started 
doing in the 1990s, but also 
the best-suited bacteria.

By using this probiotic 
in sugarcane ethanol 
fermentation, it is estimated 
that the fermentation yield 
can be increased by 3%. 

While this figure may 

Felipe Lino has studied how 
the diversity of the microbial 
community impacts sugarcane 
ethanol fermentation processes

At DTU Biosustain in Copenhagen, scientists from 52 different 
nationalities engineer microorganisms to produce a wide range 
of products in a more sustainable way. Picture: The Novo 
Nordisk Foundation Center for Biosustainability/Christian Als

Brazil is the world’s largest producer of sugarcane and produces billions of litres of ethanol derived from 
sugarcane. Picture: The Novo Nordisk Foundation Center for Biosustainability/Colourbox

Research suggests the diversity of the microbial community involved in sugarcane 
ethanol fermentation processes plays a significant role in its performance, while selecting 
the right bacteria can increase ethanol production significantly

Are bacterial probiotics 
a game-changer for  
the biofuels industry?



Green CMYK c76 m0 y100 k0
Pantone 362 c
rgb r61 h164 b42

Blue CMYK c100 m56 y0 k0
Pantone 293 c
rgb r12 g71 b157

Helvetica Black and Helvetica Ultra light

biofuels international May/June 2021 23

biofuels biofuels
sound low, this is, in fact, 
not the case when looking 
at one South American 
country as an example. 

According to Brazil’s 
Biofuels Annual Report 2019, 
the country’s total ethanol 
production in 2019 was 34.5 
billion litres with domestic 
demand of 34 billion litres. 
This level of biofuel production 
has made the country home 
to the largest fleet of cars 
that use ethanol derived from 
sugarcane as an alternative 
fuel to fossil fuel-based petrol. 

These numbers indicate 
that optimised fermentation 
processes hold great potential. 

One way to ensure more 
efficient industrial production 
of ethanol would be to apply 
more targeted approaches by 
shifting away from one-size fits 
all strategies where sulphuric 
acid treatment is used 
without further consideration 
to lower the pH level. 

This would be beneficial 

both economically and 
environmentally, added 
Morten Sommer, professor 
and group leader at the 
Novo Nordisk Foundation 
Center for Biosustainability. 

 “Instead of using a broad 
range of antibiotics, one 
should go for a more specific 

solution where you keep 
the good bacteria inside the 
fermenter,” said Sommer. 
“This is definitely a paradigm 
shift because you are not per 
definition fighting against all 
bacteria, since some of the 
bacteria is actually good and 
this can improve your final 

output significantly while 
also having a positive effect 
on production costs and the 
environmental footprint.” l

For more information:
Visit: biosustain.dtu.dk

An employee working in the Pre-Pilot Plant at DTU Biosustain
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The facility in Paraguay

Global demand 
for advanced 
feedstocks from 
sustainable sources 

is already outstripping the 
supply, with hydrotreated 
vegetable oil (HVO) demand 
expected to increase 
substantially over the next 
decade. There is a clear 
gap between current and 
HVO production capacity 
under construction and the 
availability of advanced 
waste-based feedstocks. 

As a reflection of this 
bottleneck, refiners in Europe 
are currently building three 
times more HVO production 
capacity than what can 
be supported by readily 
available feedstocks. 

In the US, a 10-fold 
overcapacity is estimated, 
meaning worldwide HVO 
refiners might face large-
scale short supply.

Controversial palm oil

As corporates are turning 
their backs on palm oil in 
energy applications for 
sustainability reasons and with 
the EU looking to gradually 
limit the imports of palm 
oil mill effluent (POME), the 
need for an amplified range 
of advanced feedstock 
streams is bigger than ever. 

This is in light of the EU’s 
accelerated transport sector 
decarbonisation trajectory with 
Renewable Energy Directive 
(RED II) through the 2030s. 

By 2030, 14% of Europe’s 
road transport fuels should 
come from renewables, a 4% 
rise from the target adopted 
for 2020. A total of 7% of 
these renewables is expected 
to come from waste and 
substitutable non-food crop 

sources. In the US, multiple 
states have been growing 
their demand for low carbon 
intensity (CI) transport fuels. 

Growing demand 

As demand surges and HVO 
refiners struggle to secure 
sufficient long-term streams 
of sustainably produced 
feedstock, agroforestry 
and research company, 
Investancia, offers Pongamia 
as a potential solution to 
bridge some of the gap.

Investancia was 
founded in 2013 and is 
backed by a European 
group of shareholders. 

The company is 
headquartered in the 
Netherlands, while its 
local forestry operations 
are based in Paraguay.  

From its tree propagation 
site in Alto Paraguay, 
Investancia produces 
Pongamia oil, an advanced 
and highly scalable renewable 
feedstock with low indirect 
land use change (ILUC) 
making it one of the best 

feedstock choices for HVO 
and SAF production due to 
its extremely low CI levels. 

Positive impact

Unlike most next generation 
vegetable and waste oils, 
Pongamia oil has a positive 
climate impact resulting from 
its agroforestry practices 
applied by Investancia. 

Pongamia, or Pongamia 
pinnata, is a fast growing, 
evergreen legume tree that 
boasts lavender flowers 
developing into pods bursting 
with oil-filled beans. 

The pods are harvested 
and the beans are crushed 
to extract the crude oil. 
Pongamia is native to 
India, but it also has the 

capacity to thrive in tropical 
and sub-tropical climates 
around the world. 

The crop, from the drought-
hardy Pongamia tree, is a 
non-food land crop with its 
unpalatable beans and its oil 
derived from Investancia’s 
activity of reforestation of 
degraded land that was 
deforested more than 10 
years ago. The trees require 
little irrigation and pest 
control, meaning they can be 
grown on marginal lands.

The oil is produced 
sustainably from Investancia’s 
reforestation activities in 
Paraguay and goes under 
the category of low-ILUC as 
the trees are implemented 
on cattle land in silvo 
pastoral systems, a form of 
agroforestry that combines 
trees and grazing livestock. 

This way any issues 
related to displacement of 
cattle or any other ILUCs are 
avoided. Investancia even 
considers Pongamia to have 
a negative ILUC value, due 
to it being a legume tree that 
fixes atmospheric nitrogen 

Can Pongamia help solve the problem as demand outstrips supply?

Pongamia oil as an 
advanced HVO feedstock

The Pongamia tree is valued for its oil
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through its root nodes and 
thereby auto-fertilises itself 
and the surrounding soil, 
which promotes vegetation 
growth, making it possible 
to put even more heads of 
cattle on to the same land. 

As it is not considered a 
native tree species to Paraguay, 
the company worked closely 
with the Paraguayan Ministry 
of Agriculture (SENAVE), to 
obtain authorisation by proving 
that Pongamia does not pose 
any invasive weed threat. 

This was done through 
test reforestation sites in 
three distinct areas of the 
Paraguayan Chaco. 

As reported by MEO Carbon 
Solution (part of ISCC), the oil 
has one of the lowest CI levels 
of all available feedstocks. In 
direct comparison with that 
of soybean oil, Pongamia 
comes out three times 
lower on the CI scale. 

The company has received 
feedback from an energy and 
sustainability consultancy firm 
working on a study on new 
feedstocks to be included 
in RED II Annex IX, that 
showed the crop is already 
considered to be a waste-
based feedstock under part 
A in Annex IX of RED II. 

Reforestation

Deforestation and the loss of 
biodiversity is a growing issue 
everywhere around the world. 
Particularly in the Gran Chaco, 
South America’s second 
largest forest area, where 
the deforestation rate has 
been rising, with 14.2 million 

hectares of native forest land 
lost to deforestation during a 
30-year period. Recent studies 
have shown that without 
adopting forest conservation 
and reforestation initiatives 
like these, all suitable native 
forest land will have been 
turned over to the cattle 
production industry by 2025. 

As cattle ranching is 
the number one driver of 
deforestation in the Gran 
Chaco, Investancia has 
come up with a business 
model that aims to reforest 
these degraded areas and 
reestablish its biodiversity 
while also supporting 
the local economy and 
the farming industry.

Reforesting the Gran 
Chaco helps restore critically 
endangered ecosystems and 
endemic animal species. The 
firm’s reforestation practices, 
not only help reestablish 
endangered wildlife in the 
Chaco, but also impacts the 
local economy in a positive 
manner by the implementation 
of silvo pasture programmes 
that support continuous 
cattle grazing, as well as 
backing local communities 
through increased 
employment opportunities. 

Investancia’s Pongamia 
R&D and tree propagation 
centre currently has a 
production capacity of 1 
million trees per year, which 
on an annual basis reforests 
a total of 2,500 hectares of 
degraded land in the Gran 
Chaco that was deforested 
more than 10 years ago. 

The company recently 

announced a deal with 
ECB Group to supply its 
under-construction Omega 
Green HVO refinery with 
300,000 Mt per year of 
Pongamia ‘reforestation 
oil’ feedstock by 2030. 

To meet this demand, 
Investancia aims to boost 
its production capacity by 
planting up to 50 million trees 
over the coming decade. 

Huge potential

The Chaco region offers 
immense potential to 
scale, and the scalability 
coupled with the existing 
local reforestation laws, are 
important factors behind the 
company’s decision to roll 
out its concept in Paraguay. 

The company’s innovative 
and sustainable land 
management practices, 
combined with the benefits of 
valuable feedstock production 
from reforestation in silvo 
pasture mode, has turned the 
production into an important 
regional commodity. 

Its impact is not limited to 
reforestation oil. The trees 
also result in high levels of 
carbon sequestration from 
the atmosphere. Each tree 
sequesters an average of 
44kg of CO2 per year, which 
currently is the most of 
any oil-producing crop.

Another valuable commodity 
is the Pongamia meal which 
stems from the ‘seedcake’ 
leftovers after the harvest 
and crushing of the beans to 
extract the oil. The meal is 

rich in protein and is currently 
sold as animal feed, which 
is currently undergoing Food 
and Drug Administration 
approval in the US. 

In summary, the firm’s 
business model is establishing 
Pongamia as a scalable 
regional commodity in a region 
where agriculture, other than 
cattle-ranching, is extremely 
difficult to make work. 

Simultaneously, the model 
supports the emerging 
bioprotein markets and the 
fast-growing HVO market, 
which is slowly replacing 
unsustainable feedstocks 
such as palm oil.

Pongamia and the pathway 
that Investancia is leading 
with its agroforestry activities 
in the Gran Chaco has both 
the necessary potential and 
scalability to support the 
growing HVO industry and 
to cover some of the future 
feedstock supply shortages. 

The oil has the potential 
to become a game changer 
in closing some of the short 
supply gaps. By sourcing 
the oil, refiners ensure a 
renewable low CI feedstock 
from a climate positive agro-
based production enterprise 
that contributes to the UN 
Sustainable Development 
Goals, aligns with corporate 
ESG efforts and supports 
GHG reduction targets. l

For more information:
Visit: investancia.com

The pods from the tree

The planting of the tree helps with reforestation 
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W hile it has been 
a tumultuous 
past year with 
the COVID-19 

pandemic, the transformation 
of the marine fuels market 
continued at pace. 

The International Maritime 
Organisation’s (IMO) 
decarbonisation targets of a 
50% reduction in emissions 
from 2008 levels by 2050, 
and a minimum reduction in 
carbon intensity per transport 
usage of 40% by 2030, 
compared with 2008 levels, 
remains the main driver 
behind the production and 
development of ‘future fuels’.

There can be no doubt 
that the next decade will 
bring an increasingly diverse 
marine fuel landscape, 
as growing demand for 
economically viable low 
and zero carbon future fuels 
becomes exponential.

However, the shipping 
industry is historically 
conservative to change. 
With this in mind, driving 
a significant uptake of 
future fuels relies on a 
number of critical factors 

to inspire confidence in 
ship owners and operators, 
who may understandably 
be reluctant to transition. 

Firstly, the fuels must be 
financially viable if they are to 
be realistically considered in a 
competitive market. Secondly, 
the fuel supply infrastructure 
and appropriate standards 
needs to be in place, available 
in all major bunkering 
locations and mature enough 
to accelerate transition.

Biofuels

One such existing future fuel 
that has made significant 
progress in the shipping 
industry is biofuel.

In reality, power stations 
using engines similar to ships 
have been burning a variety 
of biofuels for decades, yet 
its prevalence in the maritime 
industry is still relatively 
new. However, plateauing 
fuel demand, tightening 
environmental regulation 
and overseas competition 
has meant that biofuel 
production, investment, and 
uptake, is set to escalate. 

Most recently, and among 
a host of partnerships, 
Uniper Energy and Neutral 
Fuels notably joined forces 
to provide biofuels at the 
port of Fujairah in the 
United Arab Emirates. 

Similarly, reputable sources, 
such as the Finnish Maritime 
Industry, have also stated 
that biofuels ‘could also 
use the existing bunkering 
infrastructure with minor 
modifications, and, therefore, 
show a strong potential to 
replace part of the fuel mix’. 

This tangible development, 

combined with comments 
from influential leaders 
in the industry, such as 
major biofuels company 
GoodFuels, which stated 
that by 2030, biofuel will be 
“the biggest alternative fuel 
in the world”, is evidence 
that this is a segment with 
monumental potential. 

Auramarine views 
biofuels as one of the most 
feasible and effective low 
carbon fuel options. Wider 
industry perspectives and 
advancements, coupled 
with 45 years of expertise, 
designing and manufacturing 
fuel supply systems for a 
wide range of fuels, alongside 
independent research, has 
led it to conclude that the fuel 
will play a pivotal role in the 
future marine fuel market and 
decarbonisation of shipping. 

Collaboration  
key to R&D

To further support ship 
owners and operators in 
the transition, and aid the 
development of future 
fuels, Auramarine recently 

Teemu Jutila, director of engineering 
and products, Auramarine

Shipping industry charts a course towards greater use of biodiesel

Biofuels will pave the 
way for greener shipping
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joined the BioFlex project 
– a three-year collaborative 
study funded by Business 
Finland, VTT Technical 
Research Centre of Finland, 
and enacted by participating 
companies that included 
Fortum, Neste and Wärtsilä. 

The collaboration aims 
to determine the most 
ecologically and economically 
sustainable way to evolve 
the marine energy supply 
chain and replace fossil 
fuels, through comparing 
different methods of 
industrially producing fuel 
oil from components. 

The components are varied 
and include waste plastics or 
biomass and harvest residues 
from forestry and agriculture. 

The aim is the creation 
of cost-effective biofuels 
for the marine market. 

Working alongside research 
centres, fuel suppliers 
and engine manufactures, 
Auramarine will harness its 
expertise to progress the 
use of biofuels as a viable 
new source of energy.
For example, with biofuels 
being corrosive and wearing 
on metals, the company 
is applying its expertise to 
ensure that every element of 
material used in a vessel’s 
fuel supply units is analysed 
and examined to ensure a 

safe environment for the fuel. 
It is this attention to detail 

and providing assurance 
that all bases have been 
covered that will be the 
foundation in enhancing 
ship owner confidence and 
drive widespread uptake.

This is especially 

important with vessels 
being unique in design. 

Taking this into account, 
it is critical that ship owners 
and operators are able 
to easily access expert 
counsel as well as additional 
technologies to support 
and manage the change. 

Otherwise, the company is at 
risk of introducing biofuels to 
a vessel – and critical parts 
such as fuel supply systems 
– that not only have the 
potential to cause significant 
negative impact on the safety, 
efficiency, and continuity of 
their operations, but on the 
reputation and integrity of 
biofuel as a viable future fuel. 

No stone left unturned

Like many opinion formers 
in the industry, Auramarine 
views biofuels as one of the 
most feasible future fuels

Fundamentally, and 
to alleviate ship owner 
anxiety and reticence, it is 
believed that a thorough and 
consultative approach is 
required – one that consists 
of widespread industry 
collaboration, expert advice, 
counsel, and on-hand support. 

From global bunkering 
capabilities to the safe 
delivery of products from fuel 
supply systems to the engine 
inlet, every element of the 
infrastructure and technology 
required to deliver a viable 
biofuels supply chain must 
be nurtured if we are to fulfil 
the industry’s true potential 
for decarbonisation. l

For more information: 
This article was written by Teemu Jutila, 
director of engineering and products 
at Auramarine. Visit: auramarine.com

A container terminal at dusk

A container shipping terminal

“Auramarine views 
biofuels as one of the most 
feasible and effective low 

carbon fuel options”
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The advantages of using BDI’s Advanced Feedstock Pre-Treatment  
processes are highlighted

From waste to 
renewable diesel 
In addition to fresh vegetable 

oils, waste oils and fats 
are becoming more 
important in the production 

of renewable diesel and 
sustainable aviation fuel (SAF). 

In comparison with 
fresh vegetable oils, waste 
feedstock not only has a 
higher level of impurities, 
they are contaminated with 
other elements that are 
not relevant for vegetable 
oil refining. Therefore, an 
advanced pre-treatment 
process is necessary when 
it comes to used cooking oil 
(UCO), animal fat, distillers 
corn oil, waste streams from 
palm oil processing like 
palm oil mill effluent (POME), 
palm sludge oil (PSO) and 
husk oil (palm fibre oil) up to 
feedstock like trap greases. 

In general, all feedstock 
for renewable diesel, 
hydrotreated vegetable oil 
(HVO) or SAF production 
requires pre-treatment, as 
the hydrogenation catalysts 
are sensitive to several 
impurities and this can result 
in byproduct formation.

Fresh vegetable oils like 
rapeseed oil or crude palm 
oil require, in addition to 
degumming, a bleaching 
process to remove traces 
of metals and other 
impurities from the oil. 

On the other hand, simple 
bleaching is not sufficient for 
waste feedstock, where the 
critical impurities like metals, 
phosphorous, chloride and 
other additional impurities 
have to be considered. For 
example, the nitrogen content 
has to be considered as it can 
result in ammonia formation. 
Relevant impurities and 

average input requirements 
for the hydrogenation process 
are shown in Table 1. 

From feedstock to the 
process

Firstly, the feedstock has 
to be defined. The different 
sources of waste feedstock 
have different levels and 
types of impurities. 

If fresh vegetable oils 
and waste feedstock are 
processed it makes sense 
to have two parallel lines, 
one for fresh vegetable 
oils and a second line for 
processing waste feedstock. 

The second step is to clarify 
the input limits into the refining 
process. For a refinery that 
adds the feedstock pre-
treatment upstream, this is 
quite simple as the refinery 
technology defines the limits. 
For a feedstock collector who 
sells the pre-treated feedstock 
to a refinery this can be 
more challenging as different 
hydrogenation technologies 
requires other feedstock limits. 

Processing bad feedstock 
may require blending to 
achieve the required quality 
for all parameters. Even if the 
best results can be achieved, 
it often makes more sense 
to perform a blend of bad 
feedstock qualities after the 
pre-treatment instead of pre-
treating them to the best level.

This data is the basis for 
the definition of the process 
technology and configuration.

BDI Advanced Feedstock 
Pre-Treatment 

The BDI Advanced Feedstock 
Pre-Treatment Process 
is a flexible and modular 
process system, suitable 
for fresh vegetable and 
waste oils and fats. 

The basis for waste oils 
and fats is a robust pre-
purification, which has been 
especially developed by 
BDI – Figure 2 shows the 
basic unit configuration. 

The company has 
developed different processes 
compared with common 

vegetable oil processing. 
For example, conventional 
centrifuges do not work 
sufficiently here and that is 
why BDI uses Tricanters for 
this purpose, which secures a 
robust and reliable operation. 

This process is followed 
by a drying step, and 
thereafter, an advanced 
adsorption process. 

The design and operation 
of the adsorption unit is key 
for an efficient system. 

Several adsorbents can be 
used in the process, and it 
is important to find the right 
one for the best adsorption 
effect on the critical impurities, 
the required demand and the 
resulting operating costs.

Based on extensive 
adsorbents testing, BDI has 
the knowledge to support 
the customer in the decision 
to find the right ones.  

In addition to this pre-
purification set-up, other 
process units may be required. 

Using animal fats as 
feedstock can result in 
polyethylene (PE) particles in 

Table 1. Summary of relevant impurities and average targets for the input into a refinery for the renewable  
diesel production, and level in crude feedstock before pre-treatment

Feedstock Refinery 
Parameter Requirement Crude Feedstock
  Vegetable Oils High Quality Low Quality
  (fresh) Waste Oils Waste Oils 
Chlorides < 5 – 10 ppm < 10 < 30 <100
Org. Chlorides < 1 – 5 ppm < 5 < 10 < 10
Metals, total < 5 – 10 ppm < 50 < 100 100 – 600
Phosphorous < 2 – 3 ppm 300 – 500 < 50 – 200 200 – 500
Nitrogen < 150 ppm < 10 < 250 < 600 – 2.500
Sulfur < 50 ppm < 10 < 10 – 100 < 500
Polyethylen < 50 ppm 0 50 – 200 100 – 400
Solids < 0,1 wt% < 0,1 0,5 – 1 0,5 – 1,5
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the rendered fat, depending 
on the rendering process and 
the origin of the fat source. 

Due to the properties of 
these plastic particles, it is 
not possible to remove them 
with a centrifuge or Tricanter 
as they are too light. 

They can be removed 
by pre-coat filtration, but 
this can result in the filter 
getting easily clogged. 

It is also not suitable for high 
PE concentration as this can 
result in capacity problems. 

BDI has developed a 
different removal process 
(patent pending), which is 
added upfront to the pre-
cleaning unit and eliminates 
known disadvantages. 

If feedstock without PE 
particles is processed this 
unit can be bypassed. 
Other units can be added 
downstream if required, 
for example, to reduce or 
convert free fatty acids.

Limitations

So far the main focus of 
renewable diesel has been 
on fresh vegetable oils 
where the required low 
limits regarding impurities 
can be easily reached. 

However, for very poor 
waste feedstock quality, 
low limits cannot be 
achieved even with an 
extended pre-treatment. 

In such cases, proper 
feedstock management 
driven by analytical results 
can be the solution. 

This may lead to a specific 
blending strategy, for example, 
blending bad animal fat with 

good UCO in a certain ratio. 
In many applications, 

processing and blending 
after the pre-treatment has 
advantages in reducing 
operating costs and limiting 
impurities. The process units 
can be better optimised, 
if a single feedstock 
type is processed.

An alternative route is to 
use a hydrolysis process, 
where triglycerides are split 

into free fatty acids. This 
process helps overcome the 
limitations of conventional 
pre-treatment processes 
as following the fat splitting 
process, the fatty acids 
are purified by distillation. 
However, this process has the 
disadvantage of being costly. 

Consequently, using 
hydrolysis for the pre-
treatment process is 
only economical for poor 

feedstock quality that 
needs to be available in 
significant quantities. 

If only a limited amount 
is available, a simple 
pre-treatment process 
and conversion to 
biofuel is preferable.

Free fatty acids

Waste feedstock can also 
contain a higher level of free 
fatty acids (FFA). Depending 
on the HVO technology 
and the design of the 
hydrogenation unit, the FFA 
level has to be considered. 

If carbon steel, or low alloy 
stainless steel, is used in 
the process, FFA will cause 
corrosion and increase the risk 
of damage. There are three 
ways of reaching suitable 
FFA limits in this case: 
• blending with low 

FFA feedstock 
• a complete removal of the 

FFA in a deacidification unit 
• or for high FFA feedstock – 

conversion of the free fatty 
acids into triglycerides 

From the process  
to the plant

BDI not only develops 
technologies and builds 
plants, it supports the 
customer through all project 
development phases. Figure 2. The BDI feedstock pre-treatment process for waste oils compared to vegetable oils

Example of different oils and fats. On the top shelf the five samples on the left show already the  
differences in UCO

“The BDI Advanced 
Feedstock Pre-Treatment 
process is a flexible and 
modular process system, 

suitable for fresh vegetable 
and waste oils and fats”
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It begins with the discussion 
about feedstock quality and 
quantity that are expected 
to be processed followed by 
a first look at the process. 

The company can support 
this first critical phase 
with laboratory feedstock 
analysis and also pilot scale 
testing at its technical centre 
to prove the concept. 

The next stage is 
detailing the process by 
defining the equipment. 

The company is not 
bound by a single original 
equipment manufacturer 
(OEM) and is, therefore, able 

to use the most suitable 
equipment for each process. 

Finally, BDI constructs 
and commissions turn-
key pre-treatment plants 
worldwide, and in addition, 
it supports customers 
with aftersales services. 

Process operation

Not only is the process design 
crucial, but the efficient 
operation of the process is 
equally important. Considering 
the low impurity limits in the 
range of a few parts per million 
(ppm), a change in feedstock 

quality requires an adaption 
of the operating conditions. 

As adsorbents, for example 
bleaching clay, are used in 
the process, the type and the 
required dosing amount has to 
be adapted to the kind and level 
of impurities in the feedstock. 

Using more does help, but 
this increases the operating 
costs. Therefore, only the 
minimum required amount 
should be used to reach an 
optimum between operating 
costs, yield and quality. 

The key to achieving this is 
through constant and reliable 
feedstock analysis. Analytical 

management and process 
optimisation will be passed 
on to the customers during 
the commissioning process.

Conclusion

The design and operation of 
the pre-treatment process is 
key for the reliable, efficient 
and economic production 
of renewable diesel. 

As for the issue of waste 
feedstock, an advanced pre-
treatment process is required 
to handle this consideration. 

A flexible process 
configuration is required to 
asses all impurities, especially 
if different feedstock is used. 

The modular BDI process 
allows for the processing of 
a broad range of feedstock, 
whether it be vegetable oils 
or waste oils and fats. 

The company has the 
expertise to design and build 
flexible and reliable pre-
treatment plants and knows 
which equipment works 
best for each process. As 
a full service provider the 
firm assists customers with 
feedstock evaluation in the 
laboratory to the start-up of 
the pre-treatment plant. l

For more information: 
This article was written by  
BDI’s Theo Friedrich. 
Visit: bdi-bioenergy.com
Contact: sales@bdi-bioenergy.com 

Figure 3. A BDI pre-treatment plant with a Tricanter-based separation unit
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