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COMMENT 1

Sustainability leaders
Alcoa was again recognised as an
aluminium industry leader on the
Dow Jones World Index (DJWI).
“Sustainability guides everything
we do, from creating innovative
solutions that help de-carbonise
our world and create value for customers, to improving the sustainability of our own manufacturing
processes,” said Kevin McKnight,
Alcoa’s Chief Sustainability Officer and Vice President of Environment, Health and Safety. “The
progress we continue to make
demonstrates that we live our sustainability value every day, with a
goal of leaving a positive impact
everywhere we operate and in
every market where we compete.”
Over the last year, Alcoa expand-

ed its multi-material value-add
portfolio and introduced innovations across its end markets enabling customers to produce more
environmentally friendly products.
The company also reduced its
overall emissions by closing and
curtailing high-cost, less efficient
facilities as it continued to reshape
its commodity business.
Outotec was also among the
companies announced as the DJSI
follows a best-in-class approach,
including companies across all
industries that outperform their
peers in numerous sustainability
metrics.
“Inclusion in the Dow Jones
Sustainability Index makes us very
proud of the work we have done.

It means that we have been able
to demonstrate our commitment
to our mission: the sustainable
use of Earth’s natural resources. I
am extremely pleased that we also
managed to improve our score
from last year, showing spirit of
continuous improvement”, says
Minna Aila, SVP, Marketing, Communications and Corporate Responsibility, Outotec.
As much as 90% of Outotec’s
order intake in 2014 comprised of
environmental goods and services.
The company has developed many
breakthrough technologies for
metals and minerals processing,
and is also creating solutions for
renewable energy and industrial
water treatment.

Alba: Environmental
permission for Line 6
The environmental permission,
vital to Alba’s Line 6 Expansion
Project, was granted based on a
detailed environmental and social
impact assessments carried-out by
a competent consultant and overseen by the Line 6 expansion team.
Alba’s Line 6 Expansion Project
will make it the largest single site
smelter in the world upon its completion. Expected to begin production in early 2019, this project will
boost the company’s per-annum
production by 514,000 metric
tonnes upon full ramp-up, bringing its total production capacity to

approximately 1,450,000 metric
tonnes per year.
Speaking about environmental
permission for its Line 6 Expansion
Project, Alba’s Chief Executive Officer, Tim Murray (pictured) said:
“I would like to express my
sincere thanks to the Supreme
Council for Environment - Kingdom of Bahrain. The receipt of this
permit reaffirms the commitment
and support of the Government
of Bahrain towards this landmark
project, which will bring significant benefit to the Kingdom of
Bahrain.”

Alupro: Recycling report
Packaging recycling data currently
comes via the PRN system. The system requires voluntary accreditation by reprocessors and exporters,
and yet many choose not to become accredited so their tonnages are simply not captured. These
gaps in the data mean that recycling performance appears weaker
than the reality.
Now Alupro has taken the initiative to fund a third party study
to identify the ‘real’ tonnage of
aluminium packaging captured for
recycling.
Aluminium International Today
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Independent
environmental
consultancy, Resource Futures is
carrying out the research, which
aims to determine how much aluminium packaging is reprocessed
or exported beyond that reported
by the accredited organisations.
“Resource Futures is contacting
reprocessors and exporters of aluminium that have been accredited
in the past but are not currently
in the system, to determine the
additional amount of aluminium
packaging being recycled but not
reported,” explains Bernie Thomas,

Rick Hindley, Executive Director
of Alupro says: “Following Q1 figures being lower than anticipated,
the Q2 figures show a continuing
shortfall.
“Alupro is confident that the
results are the consequence of
weaknesses in data collection rather than the performance of the recycling system itself, and is hoping
that this new study by Resource
Futures will show the true recycling
performance and help shed light
on the disparities.”

Sustainability is key
Welcome to this free digital issue of Aluminium International
Today, which focuses on sustainability issues in the aluminium industry.
While the primary process
of aluminium production is
energy-intensive, the industry
has recently been promoting
aluminium’s use-phase benefits
as outweighing these environmental disadvantages.
Alongside this ‘new look’
for aluminium, recent changes
to environmental legislations
mean that the primary industry
is monitoring the impacts of
bauxite mining, how it reduces
emissions, saves energy and affects the local environment.
While further downstream,
as the demand for aluminium
grows, rolling companies, extrusion companies and casthouses are recycling aluminium
to use it over and over again in
a closed loop system.
This issue includes a host of
articles that explore recycling,
emissions reduction, spent potlining, and aluminium packaging. There is also an interview
with the new Director of the Aluminium Stewardship Initiative,
Dr Fiona Solomon (page 7).
With sustainability the key to
a long-term industry, Aluminium International Today is partnering an event that will highlight challenges in this area.
AluSolutions will be held on
10th - 11th May 2016 at the
Abu Dhabi National Exhibition
Centre. You can find out all
about the event and how you
can be involved in this issue,
with the full brochure starting
on page 15.
nadinefirth@quartzltd.com
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Constellium: Sustainability agenda
The company’s long-standing
commitment to sustainability began in 2012 with the definition
of an ambitious roadmap made
of commitments and targets on
four main pillars: development
and manufacturing of sustainable
products; safety and skill development; reduction of the environmental impact of operations; and
conducting business responsibly
with respect to governance and

supply chain.
“The progress we continue to
make is a proof of our commitment to sustainability. Every day,
thanks to our people’s contributions and the cooperation with
our external stakeholders, we
make continuous advances on
doing business responsibly and
delivering sustainable products to
the markets in which we operate,”
said Ingrid Joerg, Chairwoman of

the Constellium’s Sustainability
Council and President of Constellium’s Aerospace and Transportation business unit.
Aluminium recycling is central
to Constellium’s sustainability
approach. Aluminium is infinitely recyclable without losing its
properties and Constellium strives
to make infinite recycling a reality. Constellium endorses the industry’s can recycling target for

Europe of 75% and participates
in the development and improvement of collection, sorting and recycling of beverage cans. Through
the recent acquisition of Alabama-based Wise Metals, which
recycles the equivalent of 14 billion cans per year, Constellium’s
recycling capabilities have taken a
new dimension on a global scale.

Rexam recycle logo Power contract

Rexam has announced the first
commercial use of the Metal Recycles Forever logo in the UK market, printed on cans produced for
micro-brewing customer Concrete
Cow.
The logo, endorsed by all members of Metal Packaging Europe,
provides a definitive symbol for the
metal packaging industry. Its crea-

tion is part of a behavioural change
campaign, intended to inform consumers about the inherent recyclability of metal packaging, ultimately
encouraging them to recycle more.
Speaking on behalf of Rexam,
European Sustainability Manager Matthew Rowland-Jones says,
“We’re delighted that Concrete
Cow has decided to use the logo
and see this as an extremely positive step in the right direction. We
are now focussing on encouraging
more of our customers to include
the symbol on their cans, in a bid to
change consumer attitudes to recycling. As Europe’s largest beverage
can maker, we have a responsibility
to support and encourage consumers to recycle their cans, through
on-pack and wider marketing communications.”

The new power contract will replace
parts of an existing combination
of internal and external power
arrangements entered into in 2012,
supplying Hydro Neuss primary
aluminium plant with a total of
2.2 TWh (250 MW) annually in
the period from 2013 to 2017.
In the period from 2018 to 2020,
the remaining 1.3 TWh (150 MW)
of the expiring power sourcing
arrangement will be replaced by an
internal power contract supplied by
Hydro.
“Together with ongoing portfolio
high-grading efforts and German
exchange traded power prices
falling around 20 euros since
2012, the new contract will further
strengthen the competitiveness of
our German aluminium triangle,
consisting of the Neuss primary

Kitimat begins production

aluminium plant, the Alunorf hot
rolling mill, and the Grevenbroich
finishing plant,” says executive
vice president and Head of Rolled
Products Kjetil Ebbesberg.
Hydro Neuss primary aluminium
plant is 100 percent owned by
Hydro and located in Western
Germany, close to Düsseldorf. It
is currently running at two-thirds
of its total 235 000 mt annual
capacity, delivering sheet ingot
and recycled liquid metal to the
next-door Alnunorf hot rolling
mill. The Neuss primary smelter
is currently undertaking a 50,000
tonnes capacity expansion of
used beverage can (UBC) recycling
capacity, contributing to lower
metal cost and Hydro’s 2020
carbon neutrality target.

The modernised smelter, which
was delivered in line with the revised schedule and budget, is
powered exclusively by Rio Tinto’s
wholly owned hydro power facility
and uses the company’s proprietary AP40 smelting technology
which will effectively halve the
smelter’s overall emissions.
Aluminium chief executive Alf
Barrios said “The modernisation of
Kitimat will fundamentally transform its performance, moving it
from the fourth quartile to the first
decile of the industry cost curve. At
full production, Kitimat will be one
of the most efficient, greenest and
lowest-cost smelters in the world.
“Positioned in British Columbia
on the west coast of Canada, Kitimat is well placed to serve rapidly
growing demand for aluminium in
the Asia-Pacific region and to serve
the North American market.”
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Rio 2016: Recycled
aluminium Olympic torch
The torch is crafted from recycled
aluminium and resin with a stain
finish and has different segments
which expand when the Olympic
ﬂame is passed from one torch
bearer to another. These segments
represent the soil, sea, mountains,
sky and sun and are coloured
according to the Brazilian ﬂag –
green, yellow, blue and white.
Organisers said lightweight materials were used to improve the experience of the torchbearers, as well
as a design that induces a grip closer to the torch’s centre of gravity.

Beth Lula, the organising committee brand director, said: “The
design of the Rio 2016 torch was
inspired by the Olympic spirit, our
country’s nature, and the harmonious diversity and energy of our
people.”
Following the traditional Olympic
ﬂame lighting ceremony in Olympia, Greece, the Olympic ﬂame arrives in Brasilia in May 2016 and will
be carried by 12,000 torch bearers
across 300 cities and towns reaching an estimated 90% of Brazil’s
population.

U.S. consumers at rates more than
20 points higher than that of other beverage containers, making
them the sustainable package of
choice,” said Heidi Brock, President and CEO of the Aluminum
Association. “Cans are recycled
at the highest rates, and drive
recycling programmes across the
country because of the high value
of aluminum compared to other
packaging materials.”

lis President and Chief Executive
Officer. “Our evercycle aluminium
appeals to customers who want
to demonstrate their dedication

2015
November
09 - 11
Automotive Lightweight
Procurement Symposium

16 - 18
23rd Recycled Aluminium
Conference

“The continued success of
aluminium can recycling is a
testament to our industry’s
commitment to environmental
stewardship,” said Robert Budway,
President of the Can Manufacturers Institute. “Americans know
when they are tasting a refreshing canned beverage that they are
purchasing America’s most recycled beverage package.”

Novelis launches evercycle
This new material will enable customers to produce infinitely-recyclable products with a lower carbon footprint.
The first product in the evercycle portfolio is designed for
aluminium food containers. This
product is certified by SCS Global Services to contain 100% recycled aluminium, made up of 90%
post-consumer content and 10%
customer manufacturing scrap –
the only material of its kind in the
market.
Commercially available now in
North America, evercycle is expected to become available globally as demand grows.
“The launch of evercycle marks
an important next step in our
long-term commitment to sustainable aluminum product innovation,” said Phil Martens, Nove-

2015/16
DIARY

Detroit, USA
The Symposium will focus on
automotive lightweighting,
supply/process chain and
procurement management
www.alumag.cc/na-2015symposium

Package of choice
The aluminium can has the highest recycling rate of any beverage
container and contains 70 percent
recycled content on average –
more than three times the recycled
content of glass or plastic (PET)
bottles. The study also found that
aluminium can recycled material
is worth nearly 300 percent more
per ton than plastic or glass.
“This new report confirms that
aluminium cans are recycled by

DIARY OF EVENTS 3

to sustainability and attract the
growing numbers of environmentally conscious consumers.”

Madrid, Spain
The 23rd International Recycled
Aluminium Conference will
home in on the latest trends
and challenges facing this
dynamic and growing industry.
www.metalbulletin.com

2016
April
5-7
SEE Forum and
Exhibition: Energy
efﬁciency
Sofia, Bulgaria
The SEE Forum and Exhibitions
will promote the latest
sustainable technologies and
encourage their large-scale
implementation in Europe.
www.viaexpo.com/en/pages/
ee-re-exhibition

May
10 - 11
AluSolutions 2016
Abu Dhabi, UAE
The only free-of-charge
exhibition and conference
dedicated to sustainability
challenges in the aluminium
industry.
www.alusolutions.com

Nov/Dec
29 - 01
Aluminium 2016
Aluminium is the world’s
leading trade show and B2Bplatform for the aluminium
industry and its important
application area.
www.aluminium-messe.com
For a full listing visit
www.aluminiumtoday.com
and click on Events Diary
Sustainability Supplement September 2015

Nadine digital News copy.indd 3

9/30/15 2:21 PM

4 PRIMARY

Smelting success
EGA DX+ smelting technology
selected for Alba expansion
From inception in 1979, Emirates
Global Aluminium (EGA) has been
committed to continuous innovation in
the aluminium smelting process. This
has been clearly reflected over the last
25 years or so through EGA’s continual
in-house development and industrialscale installation of enhanced proprietary
smelting technologies that deliver higher
production volumes, improved current
efficiencies and environmental benefits –
together contributing to the production
capacity of EGA’s smelter assets totaling
2.4 million tonnes per year and placing
EGA among the five largest primary
aluminium producers in the world.
The success of EGA’s technology
development efforts has not gone
unnoticed. To the contrary, EGA has
rightfully earned a global industry
position as a valuable provider of
smelting technologies. This was recently
re-affirmed by Aluminium Bahrain BSC
(Alba), selecting EGA’s DX+ Smelting
Technology in December 2012 for its Line
6 Bankable Feasibility Study; followed by
the milestone decision by Alba to select the
Sustainability Supplement September 2015
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same technology for its Line 6 Expansion
Project. Announced in early-July 2015, the
multi-billion dollar project will entail a new
1.4 kilometre long potline that will boost
Alba’s annual production by an additional
514,000 tonnes per year. Construction of
the new Line 6 is expected to start in the
first half of 2016, with commissioning
scheduled for early 2019.
(DX+Smelting Technology (a)

DX+Smelting Technology (b)

(DUBAL Eagle pilot line)

(EMAL Potline 3)

Amperage
Specific energy consumption
Current efficiency

Other smelters have also shown interest
in EGA Smelting Technologies.
DX+
Smelting
Technology
was
developed at EGA subsidiary Dubai
Aluminium (DUBAL, also known as EGA
Jebel Ali). Five DX+ Smelting Technology
cells built in the Eagle pilot line at the
DUBAL plant began operating at 420kA in
2010, with the amperage being increased

449.0 kA

455.0 kA

13.38 kWh/kg Al

13.41 kWh/kg Al

94.9 per cent

94.7 per cent

Output

3.43 t Al/pot/day

3.47 t Al/pot/day

AE frequency

0.064 AE/pot/day

0.090 AE/pot/day

AE duration

14.5 s

9.7 s

17 kg CO2 eq/t Al

16 kg CO2 eq/t Al

Carbon consumption

0.409 C/kg Al

0.415 kg C/kg Al

Fe

0.048 per cent

0.038 per cent

Si

0.026 per cent

0.024 per cent

PFC emissions *

(a)From 29.04.2013 to 12.01.2014, complete period of Operation at 450 kA before shut-down of DX+ Smelting Technology pilot pots.
(b)

Q2 2015: Three months’ operation of the full potline of 444 pots at 455 kA.

* The values of CO2 equivalent are calculated using the IAI Tier 2 Method and IPCC Second Assessment Report.

Table 1. Performance parameters – DX+ Smelting Technology
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Five DX+ Ultra pilot pots
Three months’ operation from 16.05.2015 to 15.08.2015
Amperage

454.6 kA

Specific energy consumption

12.83 kWh/kg Al

Current efficiency

95.3%

Output

3.49 t Al/pot/day

AE frequency

0.009 AE/pot/day

AE duration

8.3 s

PFC emissions *

1 kg CO2 eq/t Al

Carbon consumption

0.404 C/kg Al

Fe

0.029%

Si

0.028%

* The values of CO2 equivalent are calculated using the IAI Tier 2 Method and IPCC Second Assessment Report.

Table 2. Performance parameters – Five DX+ Ultra Eagle pilot pots

DX+ Smelting Technology cells, installed at EMAL
Potline 3 – the longest potline in the world

in successive increments to 450kA by the
end of 2013. The exceptional performance
capabilities of DX+ Smelting Technology
have since been demonstrated at EGA
subsidiary Emirates Aluminium (EMAL,
also known as EGA Al Taweelah), where
444 DX+ cells were installed in the 1.7
kilometre-long EMAL Potline 3 constructed
during EMAL Phase II. EMAL Potline 3 was
fully commissioned by mid-2014 and has
been operating steadily at 455 kA since
11 March 2015 (it is ultimately expected
to operate at 460 kA). The comparative
performance of DX+ Smelting Technology
at the two sites is summarised in Table 1.
DX+ Smelting Technology offers several
operating benefits in terms of current
efficiency, energy consumption and
environmental performance indicators;
as well as the added advantage of higher
productivity. By design, the industrial
version delivers:
 Superb productivity of 3.4 tonnes/
pot/day, on average, at exceptionally high
purity levels (above 99.9%). This gives
rapid returns on capital expenditure, plus
excellent creep potential, promising even
Aluminium International Today
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better yields per pot.
 An energy-efficient design that
enables specific energy consumption to
be 13.4 kWh/kg Al and current efficiency
above 94.5%. This saves energy and
reduces operating costs.
 Reduced
environmental impact
through lower fossil fuel consumption
(a direct benefit of enhanced energyefficiency)
and
reduced
carbon
consumption (anodes) of less than
0.415kg C/kg Al. Moreover, the anode
effect (AE) frequency of DX+ Smelting
Technology cells is very low after
stabilisation following start-up but more
importantly, EGA’s proprietary advanced
control logic restricts the average duration
of AEs to less than 10 seconds.
 Fully engineered versatility, allowing
operating capability plus inherent
potential for developing even higher
amperage performance capacity.
A complete and sustainable
solution
Moreover, the cost per tonne to construct
a smelter incorporating DX+ Smelting
Technology is highly competitive when
compared to other technologies, while
the construction period is also significantly
shorter. Dependability, prolonged pot
life and improved workforce output
further contribute to reduced operating
expenditure and lower total cost of
ownership. These factors, together with
increased productivity, improved energy
efficiency and reduced environmental
impact, mean that DX+ Smelting
Technology provides a truly sustainable
solution.
Importantly, EGA has the capability
to supply complete end-to-end smelter
solutions, comprising advanced bankable
technology,
engineering,
project
development, long-term raw material
supplies, a worldwide marketing and sales
network, training and award-winning
operational excellence.
Indeed, as part of the contract to supply
DX+ Smelting Technology to Alba, EGA
will provide comprehensive support for

the Line 6 Expansion Project. Experienced
support teams will be seconded to the
project, and an engineering package of
more than 800 documents – including
manuals, drawings and training – will
be provided as part of EGA’s Technology
License Agreement for DX+ Smelting
Technology.
Next generation technology
Further efforts to develop lower CAPEX
and even lower energy, high amperage
reduction cells have led to the design
of DX+ Ultra Smelting Technology.
By introducing various voltage drop
reduction initiatives that address the key
energy consumers in a reduction cell, DX+
Ultra Smelting Technology will achieve
substantially reduced specific energy
consumption than earlier generation cells.
Enhancements to overall cell design
enables shorter pot-to-pot distance, in
turn translating into lower CAPEX per
installed tonne of capacity and higher
production per building surface area. The
end-result is a best-in-class solution.
DX+ Ultra cells are designed to operate
at above 440 kA with specific energy
consumption of less than or equal to
12.5 kWh/kg Al. In 2014, five DX+ Ultra
Smelting
Technology
demonstration
cells were built and commissioned in
DUBAL’s Eagle line, replacing the five DX+
Smelting Technology cells. One of the pots
has been constructed with a heat recovery
system (HRS) in place and has, since startup in May 2014, achieved a heat recovery
rate of around 200 kW. The performance
capabilities of DX+ Ultra Smelting
Technology are summarised in Table 2.
Moving forward, EGA is already working
on a new smelting technology concept
that relies on building a high amperage
technology (above 600 kA) with even
lower energy consumption (below 12
kWh/kg Al), which will compete extremely
well against other technologies. 
Contact
www.ega.ae
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FORGING A STRONGER FUTURE
Without sustainability, the whole world will eventually grind to a halt. That’s why we take
our responsibilities very seriously. We put safety as our number one priority and look after
our precious resources by using advanced technology to preserve energy and reduce our
carbon footprint, to take care of the planet, our people and the future.
www.ega.ae
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Using initiative
Nadine Firth* spoke to the Aluminium Stewardship Initiative’s
new Executive Director, Dr Fiona Solomon, about the next
step for aluminium.
Recently appointed Dr Fiona Solomon
(pictured) brings nearly 20 years of
experience in sustainability, corporate
social responsibility and independent
third party certification in the mining
industry and downstream precious
metals sectors.
Q. What was behind the launch of
the ASI?
A. In 2009, a global group of aluminium
industry and NGO stakeholders joined
forces
to
assess
industry-specific
sustainability challenges, opportunities
and needs. Participants included the
aluminium industry, civil society, policy
makers, retailers and industrial users of
aluminium.
A product assurance consultancy,
Track Record Global, was commissioned
to develop a report that summarised
the industry’s environmental, social
and governance sustainability-related
risks and opportunities. The report also
underscored the need for a transparent
worldwide multi-stakeholder approach
to complement existing sustainability
programmes throughout the aluminium
industry.
This initial scoping work led to the
creation of the Aluminium Stewardship
Initiative (ASI) in 2012. At the end of
2012, IUCN were invited to be the host
and co-ordinator for the standards setting
process. A Standards Setting Group was
convened, resulting in the launch of the
ASI Performance Standard in December
2014.
Q. What is the objective of the ASI?
A. ASI seeks to mobilise a broad base of
stakeholders to establish and promote
responsible
environmental,
social
and governance practices across the
aluminium value chain. It is developing
a certification programme covering both
performance of operations through the
value chain, and chain of custody for flows
of material produced in conformance with
ASI standards.
Stakeholder consultation and pilot
testing will continue through 2015 and
2016. The aim is to launch the full ASI
certification system in 2017.
Q. How does the ASI work with the
aluminium industry?
A. ASI welcomes more interested
companies from all parts of the aluminium

value chain to become involved in the
2015 work programme. Participation
is open to any company with a stake in
the aluminium value chain, including
mining operators, alumina refiners,
primary and secondary metal producers,
transformers, and downstream users.
Industry associations are also welcome.
For more information on membership,
see:
www.aluminium-stewardship.org/
about-asi/join-asi/
ASI will also be continuing and expanding
engagement with the industry through
regular communications, engagement
and outreach, so as to inform the ongoing
development of ASI’s programme.
Q. What are the main challenges
the ASI is experiencing?
A. ASI is still at an early stage of its
development as a standards body. Many
initiatives like this face challenges of
working with limited resources at a global
scale with multiple stakeholder groups,
and ASI is no exception. Our challenges
for 2015 include growing industry and
stakeholder engagement and awareness,
increasing participation and uptake at all
parts of the value chain and in additional
downstream sectors, and working through
the detail of developing appropriate
governance and assurance models. We are
looking forward to working collaboratively
on these challenges.
Q. In what areas does the
aluminium industry need to focus
on with regards to sustainability?
A. Priority issues that have been identified
during the standards setting process are:
 Greenhouse gas (GHG) emissions for
refining and smelting;
 Bauxite residues, spent pot lining
(SPL) and dross for refining, smelting, remelting and casting;
 Biodiversity management for bauxite
mining;
 Indigenous Peoples rights for bauxite
mining and smelting;
 Material stewardship for semifabrication, material conversion, remelting and consumer/commercial goods
suppliers.
Q. Is the industry doing enough to
address the environmental, social
and governance aspects of the
aluminium value chain?
A. The aluminium industry has many

leading companies that are very proactive
on these issues. As is well known,
aluminium
provides
environmental
benefits in many of its applications. Its light
weight helps improve the fuel economy in
transport sectors, reducing emissions. Its
use in packaging prolongs shelf life thus
delivering health and food distribution
benefits. And because aluminium is
infinitely recyclable, 75% of all aluminium
ever produced is still in use.
However, the aluminium industry is still
working hard to improve its sustainability
performance. For example, reduction
of GHG emissions from energy use and
from the electrolysis processes remains
important to reduce the overall carbon
footprint of primary aluminium.
There are opportunities to minimise the
generation of SPL by extending life times
of the pots, as well as to ensure proper
handling of SPL waste through treatment
or use by other industries, such as the
cement industry.
And in order to optimise and improve
collection and recycling of post-consumer
aluminium scrap, products can be
designed in a way that enables and
supports efficient collection and recycling.
Q. What is the next big step?
A. In 2015, ASI is focusing on:
 Creating a formal ASI legal entity,
including governance system, membership
structure, 2016 income model, and
secretariat functions to manage the
programme.
 Developing the assurance model
and normative documents for a third
party certification programme.
 Further developing the Chain-ofCustody Standard for the flow of ASIcompliant aluminium through the value
chain.
 Led by IUCN, developing a first draft
of performance indicators.
These activities will be informed by
consensus building with participating
companies, stakeholder engagement
meetings, expert input and pilot testing of
proposed models.
To keep up-to-date with ASI activities
and opportunities to be involved, join
the mailing list at: www.aluminiumstewardship.org/stay-informed/ 

*Editor, Aluminium International Today
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Aluminium packaging supports
UK recycling
Rick Hindley* discusses how the UK’s aluminium packaging industry is helping boost recycling:
With increasingly challenging recycling targets, industry partners are working together to maximise
aluminium recovery for recycling and to improve data collection.

Alupro is a membership organisation
representing the leading aluminium
packaging
producers,
fillers
and
reprocessors in the UK. The role of Alupro
is to lead industry efforts to meet, and
exceed, statutory recycling targets for
aluminium packaging.
Alupro’s campaigns have been helping
drive up the UK’s recycling rate for
aluminium packaging for 26 years. From
a starting point of less than 2% in 1989,
today the recycling rate for
all
aluminium packaging
stands at

48% and the recycling rate for aluminium
drinks cans has reached 60%.
Alupro works in partnership with local
authorities, the waste management
industry and major brands to increase
the amount of aluminium that is kept in
the recycling ‘loop’. It does this through
advocacy programmes, and by running
consumer information campaigns to
encourage citizens to recycle more.
In addition, Alupro works with other
organisations representing the wider
packaging sector to deliver consistent
messaging about the importance of
recycling all packaging materials.
Through these diverse yet targeted
efforts, Alupro maintains a high profile
for aluminium in the eyes of consumers,
industry and government.
Producer responsibility and the
true recycling rate
Alupro is committed to ensuring that the
measurement of aluminium recycling is
as accurate as possible, and recently led a
review of aluminium protocols to ensure
they reflected the changes of aluminium
in the waste stream.
The work resulted in the introduction
in January 2015 of a new protocol
accounting for the aluminium packaging
recovered from incinerator bottom ash
(IBA) for recycling, as happens in other
European countries. Estimates predict
that the new protocol could see as much
as 10,000 tonnes of recovered aluminium
being counted towards the targets set for
the recovery of aluminium packaging.
The development of the new protocol is
part of Alupro’s strategy to optimise the
accounting of aluminium recycling and to

thereby arrive at the ‘true’ recycling rate.
The UK’s recycling performance data is
based on a market-driven system whereby
accredited reprocessors issue Packaging
Recovery Notes (PRNs) to producers
and retailers for every tonne of material
delivered for recycling.
With European and UK recovery targets
set to increase, Alupro is keen to ensure that
all the aluminium recycled is accounted
for, but a low market price for PRNs and
the complexity of the annual accreditation
process has meant reprocessors have
opted out of the system and material is
going unreported as a result.
Unlike for the producers and retailers
there is no obligation on reprocessors to
become accredited, and because of the
system’s perceived complexity and the
low price of aluminium PRNs many have
chosen not to and so their tonnages are
simply not captured. The resulting gaps in
the data mean that recycling performance
appears weaker than the reality.
In light of this, Alupro has been
lobbying for an overhaul of the current
monitoring approach to ensure that the
data reflects the true recycling rate, and
has recommended a range of approaches
to making participation easier for recyclers
and exporters.
Essentially, the PRN system needs
to be reviewed now so that the true
achievements of the industry, as well as of
the UK as a European Member State, can
be accurately recorded.
This will become even more important
as the Circular Economy Package from the
EU is expected to set challenging recovery
targets for all materials. The sector will need
to record recycling tonnages accurately in

*Executive Director of the Aluminium Packaging Recycling Organisation, Alupro, UK
www.alupro.org.uk
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order to demonstrate compliance with
the anticipated ambitious new targets.
Filling in the gaps
Alupro is funding a third party study to
identify the ‘real’ tonnage of aluminium
packaging captured for recycling. An
independent environmental consultancy
is carrying out the research which aims
to determine how much aluminium
packaging is reprocessed or exported,
beyond that reported by the accredited
organisations.
The study will involve contacting
reprocessors and exporters of aluminium
packaging that are not currently in the
system, to determine the additional
amount
of
aluminium
packaging
being recycled but not reported. It will
also involve conversations with trade
associations to help capture remaining
missing data.
Alupro is confident that the current
reported figures are the consequence of
weaknesses in data collection rather than
the performance of the recycling system
itself, and is hoping that this new study
will show the true recycling performance
and help shed light on the disparities.
The initial phase of the study will be
completed by the time the Q3 PRN figures
are released in October. The alternative
total is expected to provide a sound
basis for ongoing comparison with PRN
figures, by accounting for non-accredited
reprocessors and exporters.
Supporting the recovery of
aluminium
Low weight but high value, aluminium
punches above its weight in the waste
stream. Aluminium is a valuable material
that consistently holds its own in the
markets, commanding the greatest value
per weight of any material collected from
households.
In 2014, more than 170,000 tonnes of
aluminium packaging – primarily drinks
cans, aluminium foil and aerosols – was
placed on the UK market. When collected
for recycling this material would be worth
in excess of £60 million (US$ 94 million)
to collectors. And it’s a growing market,
with increasing sales of goods packaged
in aluminium.
Improvements in sorting and handling
technology make it easier to separate
aluminium from other materials and
achieve good prices for quality material,
as reflected in the new protocol allowing
for aluminium recovered from IBA to be
included in recycling figures. As a result
of improved technology, the recycling of
smaller fractions of the aluminium stream,
Aluminium International Today
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Aluminium recycling in numbers





The 2014 recycling rate for aluminium packaging in the UK was 48%.
45% of drinks cans are used outside the home.
60% of all aluminium drinks cans sold in the UK are recycled.
Seven out of every 10 aluminium drinks cans sold in Europe is recycled:
= 390,000 tonnes of recycled aluminium;
= more than 3.12 million tonnes of greenhouse gas emissions avoided;
= the average yearly emissions of about 340,000 EU citizens;
= emissions from entire cities like Cardiff, Florence or Alicante.

 75% of aluminium packaging collected for recycling in the UK is reprocessed in the UK
 It now takes more than 40% less aluminium to make a drink can than it did in 1972.
 The aluminium reprocessing industry has cut CO2 emissions by 50% since 1997.

Local authority/

Metal capture

waste partnership

rate

Kent Resource Partnership

38%

(0.33 US$)

4.5

Households

630,000

Metal

Cost/

ROI

% change

household

(months)

+9%

21p

Bedford

39%

69,000

+19%

33p

9.2

Shropshire

48%

120,000

+23%

25p

4

Table. Metal matters campaign results

including foil trays, aerosols and closures,
has also become much less challenging
and collectors are taking advantage of
developments.
MetalMatters
Local councils in the UK collect recyclable
materials from most households at the
kerbside, and aluminium packaging
represents up to 25% of the value of
materials collected.
Aluminium represents 1% (by volume)
of the domestic waste stream but
commands the highest price per tonne
for any recyclate collected at kerbside.
According to the Waste and Resources
Action Programme (WRAP) Best Practice
Guide on the collection of aerosols
and aluminium foil, the high value
of aluminium means that even small
amounts yield reasonable cost savings for
authorities that have a revenue sharing
agreement with their waste management
firm or materials recovery facility (MRF).
In recent years, Alupro has developed
campaigns to encourage councils to
increase the range of metal packaging
they collect at the kerbside, including
aerosols, foil trays and household foil to
meet householders’ desire to recycle more
at home.

A two year campaign in partnership
with the aerosol and foil container sectors
encouraged local authorities to add foil
trays and aerosols to their collections and
has led to a marked improvement: Today
more than 96% collect aerosols at the
kerbside, and more than 75% collect foil
trays.
Fortunately, it is easy to engage with
residents about metals recycling and to
motivate them to recycle more. The fact
that metal can be continuously recycled
into an array of ‘new’ and valuable items,
resonates with consumers.
Alupro project manages a programme
called MetalMatters – an industry
partnership programme funded by
metal
packaging
manufacturers,
reprocessors
and
leading
brands.
Through MetalMatters, Alupro offers
a range of support to local authorities
who are expanding or promoting their
recycling activity, including funding for
communications campaigns to help boost
participation.
Two leaflet drops, typically six weeks
apart, inform and remind householders
about what and how to recycle and
explain what happens to metal packaging
after it is collected. The communications
materials are tailored to fit with existing
Sustainability Supplement September 2015
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local authority or waste partnership
branded campaigns.
To date the MetalMatters campaign
has been delivered in more than 55
local authorities throughout the UK,
directly targeting more than 3.2 million
households. It has been proven to work
across all recycling scenarios, including
urban and rural areas and co-mingled or
source-separated collection schemes.
What’s more, the revenue from the
additional metals collected has generated
some impressive returns on investment,
with most authorities covering their costs
within 12 months of the campaign rolling
out. MetalMatters not only generates an
uplift in materials collected for recycling
during the campaign, but importantly has
a sustained positive impact long after the
campaign has been delivered.
Every Can Counts
Alupro also manages the Every Can Counts
programme, which focuses on developing
the infrastructure for collecting drinks
cans used outside the home – in particular
in workplaces and situations where people
are ‘on the go’. Every Can Counts is a
partnership between the major European
and UK beverage can manufacturers,

Sustainability Supplement September 2015
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aluminium reprocessors and leading
drinks brands.
Every Can Counts supports organisations
wanting to set up or improve drinks
can recycling amongst their staff and/
or customers. The programme provides
assistance with finding a recycling service
provider, supplies collection containers
and offers help with promotion of the
recycling scheme, including an extensive
range of free communications materials.
Results show that introducing Every
Can Counts not only boosts recycling
of drinks cans, but stimulates interest
in recycling of all materials. Every Can
Counts is also working to raise awareness
of recycling drinks cans ‘on the go’ and
has run campaigns in shopping centres,
town centres, tourist sites and at events,
including major music festivals.
The Every Can Counts model developed
by Alupro in the UK is now being replicated
in other countries in Europe, including
France, Austria, Greece, Romania and the
Republic of Ireland, and was most recently
launched in Spain.
Conclusion
From funding independent studies to
track the destinations of used aluminium,

to working with local authorities to boost
household recycling, Alupro’s activities
span the entire sector.
Voluntary support from industry makes
Alupro’s work possible. The campaign has
even attracted funding from businesses
not included in the PRN system (including
household foil rewinders and caps and
closure manufacturers), because they
see the value of working with the wider
industry to promote the recyclability of
aluminium packaging.
The communication programmes will
continue, encouraging citizens to recycle
more of their aluminium packaging,
more of the time. Recent campaigns have
included “Leave Your Cap On”, which
explains to householders that aluminium
caps and closures can be recovered from
the glass stream, and a summer special
for the recycling of barbeque and picnic
packaging.
In the meantime, Alupro and its member
organisations are hoping to reveal the real
recycling figures later this year. 

Contact
www.alupro.org.uk
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Bag failure detection to reduce dust
emissions
By Audrey Beaumont*, Chin Lim*, Jean Baptiste Robin*, Rahul Jain**, Julian Sowah** &
Santosh Kumar**
Fives is entrusted with the supply of turnkey
treatment plants for aluminium smelters.
These plants, based on a dry scrubbing
technology, are recognised for their
efficiency when it comes to treating gases
and fumes emitted by reduction pots (Gas
Treatment Centres – GTCs), anode baking
furnaces (Fume Treatment Centres – FTCs),
or sometimes even both (Fume and Gas
Treatment Centres – F&GTCs)[1].
Modern smelters must comply with the
most stringent regulatory emissions limits,
which include dust limitations (up to 5
mg/Nm3)[2]. This means that a GTC with a
2,000,000 Nm3/h flow is allowed emitting
up to 10 kg/h of dust.
To cope with this issue, Fives has
developed a solution to reduce dust
emissions by monitoring the possible
damage or natural wear of filter bags.
Dry scrubbing technology
All dry scrubbing plants (FTCs, GTCs,
F&GTCs) are designed with a process
pattern, which is basically the same,
as gases or fumes are exhausted from
electrolytic cells and/or the anode
baking furnace through a ductwork, and
conveyed to a reactor. A mixture of fresh
and recirculated alumina is injected at an
optimised ratio into these reactors in order
to be mixed with the polluted air. Thanks
to the filtering media, charged alumina is
trapped on the surface of filter bags and,
once fluorinated enough, it is sent to the
aluminium electrolysis process while clean
gases are exhausted by fans through a
main stack and to the atmosphere.
All modules of Fives’ modern filters
(such as TGT-RI or Ozeos)[3] are equipped
with an independent pressure transmitter,
monitoring filter bag pressure drop. When
this pressure drop reaches an optimised
setpoint, a low-pressure compressed
air pulse is triggered to clean bags from
their alumina cake. Each row of filter
bags is cleaned every 10 to 20 minutes,

Fig 1. Detector for vertical duct

depending on the quality and age of the
filtering media.
Over time, bags can be exposed to
leakage due to holes in their fabric. These
leaks engender alumina spillage inside
filters, hampering plant overall efficiency
due to the related surge in fluoride and
dust emissions at stack.
Operators must therefore carefully
monitor these leaks to ensure that the
plant complies with regulations in force
in terms of dust emissions. Consequently,
failing bags must be quickly replaced. In
order to quickly identify failing filter bags,
Fives has developed various solutions for
leak detection.
Static leak detectors
The principle of static leak detectors is to
observe on site dust deposits inside a tube.
These detectors offer various advantages
as they do not require energy, they are
inexpensive and they are independent
from any computer software. In order to
fit every design of filter outlet ducts, Fives

has developed two kinds of detectors
depending on their location.
For vertical ducts, the system consists in
a glass tube, which is placed outside the
filter and enables visualising sediments
of dust which deposit by gravity (Fig.1).
Gases flow through the top into the
detector, fall at the level of the glass tube
and go back upwards to continue their
way towards the GTC outlet. However, in
case of leakage, dust contained in these
gases falls in the glass tube by gravity and
remains there.
For horizontal ducts, detectors operate
following the same principle, except that
the dust deposit is obtained by microcyclone (Fig.2). Gases flow through
the tube of entrance of the horizontal
detector. In case of presence of dust, it will
face the centrifugal force created by the
cyclone and will collide with the detector
walls and fall downwards in the glass
tube. The rest of gases will stand out from
the detector.
Both systems have been implemented

*Fives Solios SA, **Qatar Aluminium Company (Qatalum)
Aluminium International Today
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Fig 2. Detector for horizontal duct

and have always been coupled in
Fives’ most recent plants such as Sohar
Aluminium (Oman), Ma’aden Aluminium
(Saudi Arabia) and Qatalum (Qatar). In
case of electrical failure, static detectors
enable keeping control and monitoring
filters’ condition.
However, these kinds of detectors may
not always fully match plant requirements.
First of all, they inevitably require regular
checks on site by an operator as no
electronic monitoring is available. Daily
routine walkways are recommended
by Fives to control everyday static leak
detectors at filter outlets. However
Fives’ teams have observed that this
frequency is variable between customers
and sometimes, a lot of time may elapse
before discovering a leak.
Moreover, these detectors do not
provide optimal precision as the leak is
only detected in the entire filter module
and not in the specific blowing pipe or
bag concerned. Identifying the failing
bag(s) is therefore more fastidious as it
requires successively opening the four
upper filter doors with an overhead crane
to look up for the presence of alumina
around leaking bags (Fig.3). Each row of
filter must be inspected to make sure that
all leaks have been spotted.
Finally, as detailed earlier, leaks cause
a significant rise of emission levels and
alumina spillage. Leaks can be costly, as
alumina lost on one bag with a severe leak
(hole) can reach up to 0.01 ton per hour.
Based on an alumina rate of 350 USD
per ton, this means that a severe leakage
could generate a loss of $84 per bag per
day.
Manual leak detectors installed in
Qatalum have enhanced the very low level
of dust emissions. However, this level of
performance and the limitation of the
financial loss are directly related to the
efficiency and reactivity of maintenance
Sustainability Supplement September 2015
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teams. In Qatalum, alumina spillage has
been well reduced thanks to a quick
reaction of operational teams once a
leakage has been identified in these leak
detectors. However, in other sites, this
reactivity may be lower, thus causing
bigger alumina losses.
Fives has therefore developed a
complementary system which can be
directly installed inside filters and provides
information on the specific blowing pipes
affected by leaks, increasing maintenance
efficiency and reducing filters’ shutdown
time.
Automatic leak detector
Automatic leak detectors are based on
a triboelectric probe which measures
electrostatic fields created by particles
carried out in the gas flow, either via the
impact of dust on the probe or via its
movement near the probe. A 4-20 mA
signal is collected and treated to generate
an automatic monitoring of the leak.
The cleaning system is triggered one
row at a time, following a specific pattern,
which optimises bag performance. During
a cleaning sequence, a very small amount
of alumina dust passing through the filter
bag media is detected by the triboelectric
probe. The normal dust level is then set
and recorded during the cleaning system.
However, in case of a leak, a much
higher amount of alumina dust is detected
by the triboelectric probe. Thanks to the
combination of the cleaning sequence
pattern and the triboelectric probe’s
signal, the system is able to identify the
specific leaking row.
Therefore, once the maintenance team
arrives on the leaking filter, they have
information about the bags row to be
inspected. The opening of top filter doors
with an overhead crane is therefore limited
to the strict necessary.
In addition, with an automatic leak

Fig 3. Bag surrounded with alumina

detector, leaks are reported to operators
within 20 minutes for FTCs and 40
minutes for GTCs, against several days or
even weeks with a static leak detector if
routine walkways are not performed often
enough. Consequently, automatic leak
detectors increase customer’s reactivity in
case of leak, thus reducing dust emissions
while limiting maintenance operations.
This is even more useful in gas treatment
plants with in-built wet scrubbers such
as Qatalum (Qatar). Indeed, detectors
provide live feedback to operators and
enable a quick reaction and preventive
actions to be taken, thus avoiding alumina
accumulation inside the wet scrubbers, an
occurrence that can easily go unseen.
When a leak appears, dust emissions
can rise by more than 45%. It is therefore
crucial to discover leaks as fast and as
effectively as possible.
Automatic
detectors
have
been
implemented in Fives’ most recent plants
such as Fjardáal (Iceland), Ma’aden
Aluminium (Saudi Arabia), Qatalum
(Qatar), RTA Alma (Canada), Alouette
Phase 2 (Canada) and RTA Arvida (Canada).
For plants willing to implement
automatic detectors, Fives recommends
coupling both automatic and static
detectors. As bag leak monitoring is
crucial, these static leak detectors will
provide a backup solution to ensure an
optimal detection in case of failure of
automatic devices. 
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Ozeos, the ultimate scrubbing technology, ensures the lowest emissions and a richer alumina
for the benefit of your smelter operation.
Thanks to the significant improvements achieved in terms of environmental, maintenance and
operational performance, the Ozeos dry scrubber module was awarded the Fives Engineered
Sustainability label in 2014. It combines a low velocity integrated reactor and long filter bags into an
optimized footprint. In comparison with other state-of-the-art technologies, Ozeos is 5% less energy
consuming. Its maintenance is easier and emissions are further reduced by 20%.
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enturies old institution has a
solution to a 21st century problem
By Melanie Williams*

Uses of aluminium are expanding as
its advantages for recyclability and
lightweighting fit the world’s needs to
save greenhouse gas (GHG) emissions
in transport and to maximise the use of
resources via a circular economy. But
these advantages are being questioned by
NGOs who point to aluminium’s potential
for adverse environmental impacts during
bauxite mining and alumina refining.
GHG savings from lightweighting are also
set against high-energy use and GHG
emissions during smelting.
As a response, consumer brands using
aluminium are reacting in different ways.
Some are seeking to use more recycled
aluminium, whose adverse impacts are
considerably lower. A dedicated brand
identity for a recycled aluminium product
has been created by Novelis, (evercan) to
project a different and better image. It is
designed to allow beverage companies to
deliver soft drinks, beer and other popular
beverages in a low-carbon footprint
consumer package.
Big consumer brands like BMW,
Nespresso, Tetrapak, Jaguar Land Rover
and others are trying to tackle the image
problem of primary aluminium head on.
They are working with the whole supply
chain to put in place a best practice
production standard for all organisations
in the aluminium value chain. They
formed the Aluminium Stewardship
Initiative (ASI), which will launch a third
party certification scheme in 2015. These
initiatives follow the path trodden by the
timber and biofuels sectors, which have
both introduced sustainability schemes

and promoted the use of recycled and
waste material.
Key to the success of such schemes is
consumer confidence that the sustainable
material is passed verifiably down the
supply chain to the final product. They
also want to know where the material
has come from and that it was produced
sustainably according to the principles of
the scheme. This is where the difficulties
often arise, because modern commodity
supply chains are long and involve
transport, storage and trading operations.
In the biofuels and food commodity
sectors, where sustainability schemes are
well established, mixing of sustainable
and conventional material is the norm
and the identity of the original producer
is often lost. Materials can be tracked
through trading and processing, but the
sustainable material becomes diluted with
conventional material of unknown origin.
This is a disadvantage for consumer
products where customers want to know
what they are purchasing and that the
sustainable material is not mixed with
potentially undesirable material.
So how will this process work for
aluminium where the supply chain is long
and processing is on a large scale and will
inevitably involve mixing of material?
The centuries old London Metal
Exchange (LME) has a key part to play
in the physical aluminium supply chain,
particularly in times of over supply or
scarcity. Its unique role as a market of last
resort provides an invaluable service to the
sector. The LME system of warrants and
controlled brands means that, in effect,

it already offers the assurance consumers
are looking for. The warrant system
assigns a unique identity to each tradeable
‘lot’ of aluminium or aluminium alloy
stored in an LME controlled warehouse.
A lot is 25 tonnes (primary aluminium) or
20 tonnes (aluminium alloy). The buyer
of a lot receives the exact aluminium
that corresponds to the warrant number
assigned to the lot. To put it another way,
the buyer receives the exact metal atoms
assigned to the warrant number. Whilst
the owner of the lot can change during
storage, its unique identity doesn't. In
addition, the producer of each lot and the
country of origin are known via the LME
approved brand system, which means
that the identity can be traced back to
the individual smelter. The LME system
applies to both primary aluminium and
aluminium alloy, which is mainly derived
from recycled aluminium.
This ability to trace aluminium up the
supply chain goes a long way to answering
the consumers’ desire to know that their
aluminium has come from uncontroversial,
low-risk and energy efficient sources. As
aluminium is then processed via extruding,
rolling and casting to make semifabricated and finished parts, it will be up
to these operators to track the primary or
recycled aluminium from different sources
through their facilities, so they can match
the information provided by the LME
and other traders, about the origin of
the aluminium used in the final product.
This will then help unlock the potential of
aluminium in a low carbon economy, to
the benefit of the entire industry. 

*Sustainability Consultant, www.melaniewilliamsconsulting.com
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WHAT IS ALUSOLUTIONS?
AluSolutions is a free-to-attend
international exhibition and
conference addressing the
challenges and opportunities
of sustainable aluminium use.
AluSolutions will demonstrate
how the industry is making
continuous improvements in
the environmental efficiency of
producing aluminium, as well as
its sustainability benefits in enduse applications.
Maintaining a sustainable
aluminium industry
While the primary process
of aluminium production is
energy-intensive, the industry
has recently been promoting
aluminium’s use-phase
benefits as outweighing these
environmental disadvantages.
Alongside this ‘new look’ for
aluminium, recent environmental
legislations mean that the
primary industry is monitoring
the impacts of bauxite mining,
how it reduces emissions, saves
energy and affects the local
environment.
While further downstream,

as the demand for aluminium
grows, rolling companies,
extrusion companies and
casthouses are recycling
aluminium to use it over and
over again in a closed loop
system.
The sustainability benefits of
aluminium also continue into the
end-use phase. In automotive
and aerospace applications for
example, lightweight technology
has lead to a reduction in C02
emissions, while packaging
made from increasing amounts
of recycled aluminium is driving
a closed-loop circular economy.
AluSolutions will explore
technology and challenges in
the following areas:
• Reducing energy and
greenhouse gases
• Waste management
•	
Biodiversity and land
management
•	
Resource efficiency and
recycling
• Scrap recovery
•	
Aluminium end-use
environmental benefits
• Diversification of downstream

Find out more by
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Ken Clark
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Tel: +44 (0)1737 855117
Email: kenclark@quartzltd.com
Anne Considine
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Conference & editorial
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Tel: +44 (0)1737 855115
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General enquiries
Esme Horn
Coordinator
Tel: +44 (0)1737 855136
Email: esmehorn@quartzltd.com

WHY ABU DHABI?
The United Arab Emirates (UAE)
is the world’s fourth largest
aluminium producer, accounting
for more than 50% of the Gulf’s
aluminium production.
The region is known for its high
quality aluminium and the plants
are modern, with environmental
protection regarded to be
amongst the most advanced in
the world.
The volume of aluminium
production in the Gulf region
is expected to increase to
five million tonnes by the end
of 2015, which accounts for

CONFERENCE
The conference theme will be
“The Sustainability Story”
It will provide a platform to
discuss the sustainability
challenges faced when
manufacturing and processing
aluminium, as well as a look at
the environmental benefits of
end-use aluminium products.

17.5% of the total global output,
compared with 3.7 million
tonnes in 2012 or 11% of the
total world production.
While the primary aluminium
sector across the Gulf is
growing year on year, significant
focus is also being paid to the
downstream products and
services sector.
Abu Dhabi is an international
business hub and visitors will be
able to explore all the area has
to offer, as well as taking time to
visit the local industry.

The conference will include
papers/case studies on:
• Sustainable mining solutions
• Primary aluminium production
• Emissions reduction
• Energy saving
• Recycling aluminium
• Achieving a closed loop
• Life cycle assessment
• Plant case studies
• Sorting and collecting
aluminium
• Environmental benefits of
end-use aluminium

The conference will run alongside the exhibition and is free to
attend for all visitors to the show. If you would like to present a
paper please contact
Nadine Firth
Tel: +44 (0)1737 855115 | Email: nadinefirth@quartzltd.com

WHO WILL
ATTEND?
Aluminium industry professionals
and decision-makers from
around the world will attend
this event to participate in the
conference as delegates and
attend the exhibition to source
new solutions and network with
existing suppliers. Visitors will be
decision makers from across the
aluminium value chain including:
•
•
•
•
•
•
•
•
•
•

Presidents / owners
Technical / production
directors
Factory managers
Plant engineers
Technicians / engineers
Production / R&D / test &
inspection personnel
Education & training
personnel
Consultants / researchers
Sales & marketing managers
Health, safety and
environment personnel

10-11 May 2016, ADNEC, Abu Dhabi
The global forum on sustainability in the aluminium industry

WWW.ALUSOLUTIONS.COM

AN EXHIBITION YOU CAN’T AFFORD TO MISS

WHO SHOULD EXHIBIT?

AluSolutions offers you a content-rich environment and
international networking opportunity where you can spend time
with the primary influencers and decision-makers within the
industry. It is also the ideal opportunity to use the free-to-attend
conference as a platform to talk about the innovations you are
making as a business and to show-case the work you have done
with your clients.

Exhibitors will be from across the
aluminium value chain, with a
focus on sustainable efforts in:
• Bauxite mining
• Alumina refining
• Smelting technology
• Energy efficiency
• Emissions reduction
• Waste recovery
• Melting scrap
• Dross processing
• Recycling: Sorting and
collection technologies
• Lightweight aluminium for use
in automotive and aerospace
applications

BOOKING YOUR STAND
The shell scheme package for AluSolutions 2016 is:
SPACE ONLY
Book space only with the exhibition and appoint your own
contractor to build your stand for you.
COST: £350.00 per sq. metre

SHELL SCHEME STAND BUILT FOR YOU
To make life easier for you, we offer a prepared stand option, so
that you can turn up with your products, posters and brochures.
This package includes:
• Shell scheme walls
• Fascia with name and stand
number
• Carpet
• 3 x spot lights (per 9 sq. metres)
• 1 x electrical socket (per 9 sq.
metres)
COST: £375.00 per sq. metre

Also included in your package:
• Editorial coverage within Aluminium International Today’s official
preview
• Inclusion in the extensive marketing promotional and PR
campaign
• Personal invitations and/or VIP passes for you to give to your
guests
• Social media mentions
• Invitations to attend our networking social function at the event
Please note: There is limited space available within the exhibition
hall and stands will be allocated on a first-come-first-served basis.

To view the latest floorplan and to
find out who is already exhibiting
contact our sales team:
Ken Clark
Sales Director
t: +44 (0)1737 855117
e: kenclark@quartzltd.com
Anne Considine
Area Sales Manager
t: +44 (0)1737 855139
e: anneconsidine@quartzltd.com

SPONSORSHIP
AluSolutions offers a wide range
of sponsorship opportunities to
enhance your presence at the show
and ensure that your brand has high
exposure*. Options include:
• Registration area
• Lanyards
• Visitor bags
• Outdoor signage
• Exhibition catalogue
• Internet café
• Lunch/coffee areas
• Visitor relaxation areas
• Aluminium International Today TV
* Price on application

ALU SOLUTIONS
10-11 May 2016, ADNEC, Abu Dhabi
The global forum on sustainability in the aluminium industry

FIND OUT MORE
ADD THE DATES
TO YOUR DIARY
Make sure you don’t
miss this essential
event for the aluminium
industry. Add the dates
to your diary now and
start planning your
budget if you want to
exhibit.
Join the
AluSolutions Group
@AluSolutions

Sales
Ken Clark
Sales Director
Tel: +44 (0)1737 855117
Email: kenclark@quartzltd.com
Organised by:

Anne Considine
Area Sales Manager
Tel: +44 (0)1737 855139
Email: anneconsidine@quartzltd.com
Conference & editorial
Nadine Firth
Editor, Aluminium International Today
Tel: +44 (0)1737 855115
Email: nadinefirth@quartzltd.com
General enquiries
Esme Horn
Coordinator
Tel: +44 (0)1737 855136
Email: esmehorn@quartzltd.com

WWW.ALUSOLUTIONS.COM

B U S I N ESS M E D I A

Official media partner:
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Fig 1. Raw SPL

An industrial ecology SPL solution

In the natural world, the waste from one species is the food for another species. In the same way,
looking at how ecological systems operate can optimise industrial resources. This article describes how
the principles of “Industrial Ecology” are used to realise a safe, sustainable solution for spent potlining
(SPL). By P Black* & B Cooper*
This solution sees the SPL detoxified and
refined into products that have genuine
value in energy intensive industries. The
solution has been proven over 15 years
with more than 200,000 tonnes of SPL
from four aluminium smelters completely
transformed, with no residual materials,
and sold in a developed market.
The SPL Situation
Primary aluminium smelters are faced with
increasing expectations that they will find
alternatives to landfilling and/or long-term
storage of hazardous waste materials such
as SPL. SPL is hazardous because of the
presence of cyanide compounds, soluble
fluoride and an alarming potential to
combine with moisture and generate
explosive gases1. This material is subject
to close regulatory control including
the Basel Convention on the Control of
Transboundary Movements of Hazardous
Wastes and their Disposal2.
In its raw form, SPL varies in size from
fine dust to lumps of up to one metre
(Fig. 1). It typically presents a wide range
in mineral and chemical composition as
different materials in the pot lining are
mixed together.
Over the typical life of a pot (five to
eight years), materials such as aluminium
metal, calcium, fluorides and sodium
infiltrate the cathode lining and cause it
to deteriorate.
Complex chemical reactions result in the
formation of various carbides, nitrides and
cyanide within the pot linings. When the
linings are removed, the resulting SPL also

contains aluminium metal and sodium
metal. SPL readily absorbs atmospheric
water,
which
reacts
with
these
components. The explosive gases evolved
are hydrogen, methane and acetylene.
Pawlek3 noted that about 25kg of SPL
results from each tonne of aluminium
metal produced and that while in the
past, most of the SPL has gone to landfill,
“this practice must change if the industry
wants to claim a reasonable degree
of sustainability and environmentally
tolerable emissions.”
As alternatives to landfill, various
methods for treatment of SPL have been
well researched and described in the
literature3,4,5. Drawbacks associated with
most methods include one or more of the
following:
 Not all of the SPL can be processed
(e.g. the carbon SPL can be handled but
not the refractory SPL or vice versa)
 The SPL brings unwanted hazards
(e.g. where the nepheline in the refractory
portion of SPL provides an attractive flux
for clay brick making but the fluorides may
present environmental, health and safety
concerns)
 Residual waste materials without
ready disposal options other than landfill.
The industrial landscape is also rapidly
changing with new commercial standards
emerging for the purpose of scrutinising
sustainable manufacturing methods. For
example the Aluminium Stewardship
Initiative (ASI) Standard Version 1
(December 2014) states under Criterion

6.7 for Spent Pot Lining (SPL):
“The smelter shall maximise recycling of
carbon and refractory parts from SPL, and
will demonstrate that they continuously
review alternative options to land filling of
SPL. SPLs shall not be discharged to fresh
water or marine environments.” 6
The Industrial Ecology Hope
A particular boost to the emergence of
Industrial Ecology came with a 1989
article in Scientific American by Frosch
and Gallopoulos,7 who put forward
the concept of an industrial ecosystem
as a more integrated concept than
the traditional industrial model of raw
materials being used to make products
for sale and waste to be disposed of. They
further observed that “corporate and
public attitudes must change to favour
the ecosystem approach, and government
regulations must become more flexible
so as not to unduly hinder recycling and
other strategies for waste minimisation.”
Applying Industrial Ecology principles to
the situation for SPL leads to the question:
“what is the optimal approach to re-using
SPL?”
Manufacturers of energy intensive
products such as cement and clay bricks
are faced with increasing energy costs
and societal expectation of reduction in
carbon dioxide emissions.8,9 SPL is rich in
particular substances that have beneficial
energy saving and carbon dioxide emission
reduction properties when used in cement
and clay brick manufacture. The key
valuable constituents in SPL are:

*Regain Services Pty Ltd, Australia
www.regainmaterials.com
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 Carbon as a source of thermal
energy
 Sodium that acts as a flux
 Fluorine that acts as a mineraliser
for cement
 Alumina and silica useful raw
materials.

A flux is a substance that lowers the
temperature at which solid materials enter
a liquid phase and/or increases the quantity
of liquid at a given temperature. For the
clay brick industry, Sodium is an effective
flux, lowering the firing temperature
required to achieve a given quality of
clay brick product and delivering energy
savings and CO2 emission reductions.

10,11,12

A mineraliser is a substance that
accelerates reaction rates and promotes
the formation of desired materials; in
cement clinker, this results in a higher
quality product with reduced residence
time and less energy needs. 13, 14
Fluorine is a widely used and effective
mineraliser.5, 16 Sodium contributes to the
clinker melt through its fluxing properties.
Sodium also leads to a beneficially more
reactive clinker where the clinker raw
materials have low to moderate alkali
levels. Sodium can be used to balance
the important alkali/sulphur ratio in
production circumstances where the
clinker plant has excessive sulphur levels
(e.g. from using petroleum coke as fuel).
However, the hazards associated with
SPL and the highly variable nature of the
material have thwarted realisation of these
benefits.15,16 Simply adding crushed raw
SPL to cement kilns can degrade cement
process performance due to the wide
fluctuations in chemical constituents.
SPL Solution Promise
Given the SPL situation, the regulatory
environment and community concerns, a
long term sustainable and cost-effective
solution must be found for SPL reduction,

Spent pot lining

Other by-products

SPL PREPARATION

SPL TREATMENT

PRODUCT MANUFACTURE



Cyanide destruction
Neutralisation of reactive
materials

 Manufacture of new
products using detoxified
SPL

Recovery
 Crushing
 Classification




Fig 2. SPL Processing Flow Diagram

re-use or recycling. Aluminium smelters
are improving pot lining technology to
extend the life of pots, but reducing SPL
generation does not solve the present
storage and landfill issue. Also the volume
of SPL will continue to increase as demand
for aluminium increases.
The opportunities for re-use and
recycling inherent in the Industrial
Ecology framework allow a solution to be
formulated around:
(a) Increasing interest in energy savings
and CO2 emission reduction in the cement
and clay brick industries
(b) Knowledge that chemicals and
minerals in SPL and other residual materials
from primary aluminium smelting could
enable substantial gains in energy and CO2
emission reduction for these industries.
The Industrial Ecology framework is
instrumental in formulating the design
of an SPL solution and sets the tone for
engagement with aluminium smelters,
regulatory
agencies,
community
stakeholders and potential markets.
SPL can then be viewed as a promising
resource to be “mined” for economic
and environmental benefit, building wide
regulatory and community support.
The objectives and strategies formulated
to realise this promise are in Table1.
SPL Processing Model
Design of a process to enable SPL
recovery, detoxification and manufacture
of valuable products follows from the
objectives and strategies outlined above.
A simplified flowsheet is shown in Fig 2.
SPL Preparation involves (a) recovery

Mineral products

of material from storage or directly from
pots; (b) segregation of aluminium metal,
carbon materials and refractory materials;
(c) sorting into like material streams and
(d) crushing and size classification.
The cyanide and explosion hazards in SPL
are eliminated through the SPL Treatment
process. Neutralisation of the reactive
compounds is achieved by bringing on the
reactions that generate the explosive gases
in a controlled environment such that no
more gas can be generated. The Treatment
Process becomes almost self-sustaining by
re-using the gases generated to destroy
Cyanide by thermal oxidation i.e. heating
the material in the presence of oxygen. No
residual materials are produced because
there are no other chemical processes or
additives.
Mineral products with beneficial
fluxing and mineralising properties are
manufactured by refining the detoxified
SPL material. Other smelter by-products
can be added at this point.
An Industrial Ecosystem
Like ecosystems in the natural world,
a solution based on Industrial Ecology
principles must fit within a framework
that optimises resources. The SPL solution
is based on a multi-party ecosystem (Fig 3)
which integrates the physical components
of the system with an enabling platform
comprising:
 The technology to detoxify SPL
 The technology to use the products
in cement and clay brick manufacture
 Regulatory approvals for technology

Objectives

Strategies

• 100% beneficial use of SPL with no residue

1. Secure support of regulatory agencies, environmental groups and community stakeholder
groups through effective communication and education in Industrial Ecology principles
2. Develop and commercialise a chemical process to eliminate the explosive gas and cyanide
hazards at the smelter, so that only refined products are shipped from the smelter, not hazardous
waste materials
3. Use industrial mineral trading and marketing to identify target markets, support the products
and promote and distribute products. Encourage industries to move away from hazardous waste
processing fees and issues and to see the economic value in SPL-derived products
4. Gain classification of SPL-derived products as safe to transport and use. Thus the refined
products are not subject to Basel Convention protocols and meet the by-product requirements of
the EU directive on waste
5. Establish and maintain integrity of the SPL solution by ensuring all materials are accounted for
and by involving only reputable and trustworthy service providers and end-use customers.

• Low cost of SPL re-processing
• Lower energy consumption and greenhouse
gas emissions for manufacturing products such as
cement and clay bricks
• Positive impact on the environment.

Table 1. SPL Solution
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Description

SPL Processing
Savings from SPL Usage
Net

www.aluminiumtoday.com

GHG Emission

Thermal Energy

Electrical Energy

0.2 t CO2e
4.2 t CO2e
4.0 t CO2e

1.5 GJ
17.5 GJ
16.0 GJ

50 kWh
400 kWh
350 kWh

Case Study
The system described above has been
developed over a period of 15 years,
providing SPL treatment services for four
aluminium smelters in Australia. More
than 200,000 tonnes of SPL have been
processed through this system.
The process is typically based on the
smelter site near the raw material (SPL)
which is detoxified and refined before
being shipped outside the smelter
boundary. All SPL is used and there are no
residual materials. Refined products are
used in cement plants and/or clay brick
plants in Australia, China, Philippines,
Thailand, Morocco, Ecuador, Costa Rica
and El Salvador. The refined products have
been classified as safe to export and import
by governmental and/or environmental
regulators in these countries.
The success of the solution is a result
of developing how to realise the potential
value in the products and then developing
the market for the products. Cement and
clay brick manufacturers accept that
quality-controlled products derived from
SPL are valuable to their business, so
they are not seeking rent for processing
hazardous waste.
The innovation and uniqueness of this
SPL detoxification technology has been
recognised internationally with patents
granted in Australia, Canada, USA, New
Zealand, South Africa and UAE.
To validate the Industrial Ecology
concept, a Lifecycle Analysis (LCA)
was conducted to determine the net
effects of treating SPL for the purpose
of downstream utilisation18. The results
confirmed net benefits for emissions and
energy savings, as shown in Table 2.
Conclusion
Regulatory and societal pressures for
material stewardship are growing, in the
resource-conscious Circular Economy.
A key step in the aluminium industry
becoming fully sustainable is the complete
beneficial re-use of SPL.
This transformation and re-use of SPL
can be achieved safely within an Industrial
Ecosystem by:
1. De-toxifying to eliminate the cyanide
Sustainability Supplement September 2015

PRIMARY Phil B.indd 3
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Table 2. Summary of Emission and Energy Aspects for One Tonne of SPL

and products
 Trading of refined products
 Optimised marketing and logistics
 Research knowledge to support
innovation and ongoing development.

5.

8.

“Cement roadmap targets – CO2 emission reductions”,

and explosive gas hazards in the SPL
materials making them safe to transport
and use
2. Refining the de-toxified SPL material
into quality-controlled products that use
the valuable chemicals and minerals to
deliver energy savings and CO2 emission
reductions in cement and clay brick
industries
3. Certifying that the refined products
do not require waste regulation (e.g.
Basel Convention protocols) because they
are no longer a hazardous waste.
This described solution has demonstrated
its success as an innovative model of
Industrial Ecology, with more than
200,000 tonnes of first-cut and secondcut SPL transformed from a hazardous
waste into valuable products which are
consumed in a developed market. The
principles of Industrial Ecology can engage
and educate industry, regulators and the
community in helping to realise a safe,
sustainable SPL solution. 
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Cost savings
by gas recycling

Fig 1. HyGear’s systems installed at the customer’s site

HyGear offers a recycling system to recover the hydrogen from metal production processes. The
opportunities lie in the reduction of operational utility costs (hydrogen and/or nitrogen). Therefore, the
system fits well with the aims for cost- and energy savings in the metal industry.

Conventional technologies
There is already several gas recycling
solutions. Conventional solutions contain
multiple filtering steps, first filtering main
contaminants and later on removing other
contaminants like water vapour. However,
due to the multiple required filtering
steps, these systems are expensive.
More advanced solutions are based on
electrochemical stacks but these currently
do not offer long-term stability nor cost
competitiveness.
Advanced Hydrogen Gas Recovery
The complexity in designing a gas
Aluminium International Today
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CONDITIONING
MODULE

HYDRO-CARBON
REMOVAL &
COMPRESSION

VPSA

BUFFER

Process gas vent

In metal treatment processes, hydrogen is
required to form a protective atmosphere.
Mostly, the used hydrogen is vented after
use and new hydrogen needs to be fed
into the process. To reduce costs and
emissions, HyGear has developed a gas
recycling system that recovers the used
gases from the process and purifies it into
pure hydrogen gas. The Hy.REC system
is currently being tested and will be
launched later this year.

Hydrogen gas

Recovered
hydrogen gas

Gas mixing
station

Fresh hydrogen
supply
OPTIONAL

HyGear’s optional gas mixing station can be integrated to further optimise the plant performance

Fig 2. Process of HyGear’s Hydrogen Recovery system
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compression is minimised. This results
in the overall reduction of electricity
consumption and lower operational costs.
Mixed gas recovery
Besides the recovery of pure hydrogen,
hydrogen also offers a gas recycling
system to recover gas mixtures. The
Hy.REC for mixed gases is especially
interesting for the industries where
reductive atmospheres of nitrogen and
hydrogen are used. In order to be cost
effective, advanced technologies are
applied that minimise energy losses and
safeguard long-term stable operation of
the entire system.

on the company’s Vacuum Pressure
Swing Adsorption (VPSA) technology.
This technology is already proven in the
company’s Hydrogen Generation Systems.
By applying vacuum, the pre-pressure can
be kept at a minimum and the need for

recovery system is that the used
hydrogen atmosphere is extracted from
the process at lower pressure, while gas
purification usually requires a larger
pressure differential. Therefore, HyGear’s
Hy.REC gas recovery technology is based

Hy.GENTM

ANNEALING
N.GENTM

H2

M2

Further cost reductions
To reduce the costs even further, HyGear
offers the Hy.GEN and N.GEN on-site gas
generation systems that can be installed
at the end-user’s facilities. This overcomes
the necessity for compressed gas supply
by road transportation. Decentralised gas
production by HyGear offers a safer, more
reliable and cost attractive alternative to
conventional hydrogen supply by tube
trailers or electrolysers and significantly
lowers the environmental impact. 
www.hygear.nl

Fig 3. HyGear’s energy- and cost
saving technologies for the metal
industry
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UK foundry implements smart
energy scheme
Caparo Bridge Aluminium, a UK based specialist aluminium gravity die casting manufacturer, has
recently signed a 10 year deal with Open Energi to implement Dynamic Demand in its manufacturing
operations. Using the software to control its aluminium holding pots, the business will help the UK’s
National Grid balance electricity supply and demand and reduce CO2 emissions, while at the same time
generate revenues of up to £25,000 per annum.

Caparo Bridge Aluminium has nearly
100 years of experience in supplying
aluminium gravity die castings for the
automotive, commercial vehicle and offhighway markets in the UK and overseas.
Its Wednesbury-based plant has fortysix holding pots, which store molten
aluminium at around 750oC. The material
is kept at constant temperatures before it
is poured into dies for the manufacture of
the casting.
In an effort to help reduce environmental
impact and improve competitiveness, the
business chose Open Energy’s Dynamic
Demand software based technology
which has converted its holding pots into
smart devices, reacting instantaneously
to changes in the electricity supply and
demand across the UK network. The
solution makes rapid adjustments to the
pots’ energy consumption to help National
Grid achieve this balance on a second-by-

second basis. Because the changes are
governed by the pots’ own controls and
typically last only for a few minutes at a
time, their performance is unaffected and
has no impact on the operational process.
After implementation the pots collectively
deliver just over 1MW of response to help
National Grid balance electricity supply
and demand. This will help to reduce UK
CO2 emissions from power stations by
around 2,500 tonnes a year while Caparo
Bridge Aluminium expects to generate
revenues of almost £25,000 a year from
the service.
Wayne Priest, Plant Director at Bridge
Aluminium
commented,
“We
are
constantly looking at ways of reducing our
overheads and energy is a massive part
of that. Open Energi offered a different
angle to the usual energy efficiency
measures, many of which we have already
implemented. Instead of saving us energy,

they are helping us to turn some of our
most energy-intensive assets into income.
“We undertook a blind trial of Dynamic
Demand involving just 6 holding pots
earlier this year. This meant that none of
our operatives on the plant floor were
aware that the pots’ energy consumption
was being altered. No one noticed and it
had no impact whatsoever on the quality
or integrity of the end product”.
Ged Holmes, Commercial Director at
Open Energi, added “Foundries such
as Caparo Bridge Aluminium are the
heart and soul of UK manufacturing
but they are under constant pressure to
maintain their competiveness in the face
of rising costs. Dynamic Demand can
provide an additional source of revenue
for them whilst also helping to provide
a cost-effective solution to the capacity
challenges facing the UK.” 

What is Dynamic Demand?
Developed in the UK, Dynamic
Demand is a unique, patented
technology solution which is
transforming how our energy
system operates.
Dynamic Demand harnesses small
amounts of flexible energy demand
from every day equipment and
provides a platform to maximise
revenue and deliver long-term
sustainable
benefits
without
affecting business performance.
It is used to deliver a service to
National Grid known as Dynamic
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Firm Frequency Response (Dynamic
FFR).
This
frontline
Demand
Response service helps to balance
electricity supply and demand in
real-time, 24/7, 365 days a year.
When grid frequency is 50 Hertz
the system is balanced. If it rises
above 50 Hertz, supply is greater
than demand which could lead to
technical faults. If it falls below 50
Hertz, demand is greater than supply
which could result in blackouts. If
Dynamic Demand detects that the
system is imbalanced it will send

a switch request to equipment
it is connected to asking if it can
temporarily reduce or increase
power consumption to help return
the frequency to 50 Hertz.
At any given moment, some
equipment will be able to respond
and some won’t, but by aggregating
the response from thousands of
different devices up and down the
country, Dynamic Demand is able
to adjust demand to meet supply in
real-time.
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EU emissions monitoring

Requirements for reducing air emissions have been evolving over the past couple of decades and today
are an intricate mix of limits, targets and caps. In many parts of the world, industries emitting pollutants
must not only comply with rigid emission limits, but also need to provide emissions data to numerous
different agencies and bodies in order to comply with disparate legislative formats and reporting
systems at regional, national and international level. By Stephen Harrison* and Dr Frank Fitch**
The European Commission’s Industrial
Emissions Directive (IED) published in
November 2010 and beginning to take
effect in 2014 and 2015 will standardise
the maximum emission levels across
a range of industries throughout the
European Union (EU). The IED reorganised
seven existing overlapping directives
related to industrial emissions into a single,
clear and coherent legislative instrument
and its implications will be cascaded
through national governments into local
or provincial legislation of EU member
countries and enforced by inspectors in
their local authorities.
The existing directives that will coalesce
into the IED are the Large Combustion
Plant directive (LCPD); the Integrated
Pollution Prevention and Control directive
(IPPCD); the Waste Incineration directive
(WID); the Solvent Emissions directive
(SED) and the three existing directives on
Titanium dioxide on disposal (78/176/
EEC), monitoring and surveillance (82/883/
EEC) and programmes for the reduction of
pollution (92/112/EEC).
One of the main reasons for the recast
of the Directive was the inadequate
and incoherent implementation of best
available techniques (BAT) to optimise allround environmental performance across
the EU. In addition, the fact that relevant

provisions were spread across seven
different legal instruments was deemed to
place unnecessary administrative burdens
on companies, particularly those with
operations spanning Member States.
Many primary industrial sectors in the
EU are already well regulated in terms
of emissions, but the aim of the IED is to
harmonise and standardise how they are
regulated and how BAT is utilised across
the entire region by setting minimum
emissions benchmarks and improving the
quality and consistency of implementation.
For companies already operating above
and beyond this benchmark, there will
be no change required to their operating
protocols. For instance, Sweden and
Denmark, where a tax on nitrous oxide
(NOx) and sulphur oxide (SOx) is in place,
very little additional impact is likely. In
these countries industrial companies
have already invested heavily in emissions
reduction technologies to minimise
paying these taxes. It is also predicted
that there will be similar low impact in the
Netherlands, a leading EU member state
in terms of environmental policy, where
very low legislated emissions levels are
already in effect.
The impact of the IED is therefore more
likely to be felt in countries like France, the
UK and in certain member states in Eastern

Europe, which have lagged behind the
most leading environmental legislation
in Europe. It will address shortcomings
in the newer member states, such as the
Czech Republic and Poland, as well as
Turkey, a candidate member state, which
has never before operated in this sphere
of environmental regulation.
The IED will describe how measuring
and monitoring should take place and
will be driven by an increase in the use
of BATs via revised BAT Reference (BREF)
documents in order to obtain better
consistency of implementation across the
EU member states. The BAT approach is
aimed at identifying and applying the
best technology available worldwide and
applying it as cost effectively as possible
on an industrial scale to reduce emissions
and achieve a high level of environmental
protection.
The IED principally covers control of
pollution to the air and to water and
focuses on 13 specific pollutants or
polluting substances to air: NOx and other
nitrogen compounds; sulphur dioxide
(SO2) and other sulphur compounds;
carbon monoxide (CO); volatile organic
compounds (VOCs); metals and their
compounds;
dust,
including
fine
particulate matter; asbestos; chlorine
(Cl) and its compounds; fluorine (F)
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and its compounds; arsenic (As) and its
compounds; cyanides; substances and
mixtures that have been proved to possess
carcinogenic or mutagenic properties, or
properties that may affect reproduction via
the air and polychlorinated dibenzodioxins
and polychlorinated dibenzofurans. For
many industries, much of the impact for
emissions to air will be focused on four
pollutants - NOx, SO2, CO and VOCs.
The LCP directive, one of the seven
existing EU directives related to industrial
emissions, has required member states
to legislatively limit emissions from
combustion plants with a thermal capacity
of 50 MW or greater. The directive applies
to large thermal plants, many of which
are fossil-fuel power stations.
NOx reduction technologies
The link between this legislation and
technology is clear. The roll-out of regional
directives like the IED will serve to drive the
development and raise the profile of new
pollution control technologies around
the world by defining and referring to
BAT. The BREF documents which outline
this BAT will herald new lower Emissions
Limit Values (ELV) that will necessitate
investment in more advanced pollution
control measures.
While some claim there is no effective
means to remove NOx from their
emissions - or rather no cost effective
means to sustain the economic viability of
such an operation - there is a spectrum
of conventional BAT and also some newer,
more pioneering technologies available
to the power industry to address the
important obligation of NOx reduction.
Some of these technologies include
pollution control unit operations such
as Selective Catalytic Reduction (SCR),
Selective
Non-Catalytic
Reduction
(SNCR), which are both outlined in the
BREF documents and newly introduced
approaches such as low temperature
oxidation NOx removal technology.
A common approach to controlling
NOx emissions is to modify the basic
combustion process within the furnace.
By using oxygen instead of air in the
production process, which removes the
nitrogen ballast, energy efficiency is
not only increased, but one of the most
important benefits is the very significant
reduction of both direct and indirect
greenhouse gas emissions, including CO2
and NOx. CO2 emissions can be reduced
by up to 50% and, for NOx emissions
levels of below 50 mg/MJ can be reached.
However, since emissions vary widely
according to changes in temperature
and air/fuel mixing, modifications to the
combustion process impact not only the
emissions, but very frequently also the
efficiency and operability of the furnace.
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This renders NOx control a technically
challenging undertaking that calls for
an understanding of complex issues
around combustion chemistry and plant
operations, as well as the economic
issues related to plant fuel consumption
and maintenance. NOx reduction by
combustion modification is limited,
typically in the 30% to 50% range and
must be implemented where it is effective
and applicable without significant derating of the combustion furnace.
Alternatively, replacement of the existing
combustion equipment can be done but
this is obviously capital intensive.
NOx can also be treated post-combustion
and the most commonly specified
technique for the removal of high levels
of NOx is selective catalytic reduction
(SCR), a technology designed to facilitate
NOx reduction reactions in an oxidising
atmosphere. It is called “selective” because
it reduces levels of NOx using ammonia
as a reductant within a catalyst system.
The reducing agent reacts with NOx to
convert the pollutants into nitrogen and
water. SCR has been adopted effectively
in lowering NOx emissions from gas
fired clean flue gas streams. However, in
treating dirty gas streams from industrial
processes involving kilns, furnaces and
combusting coal or oil with SCR possess
a risk of the catalyst being compromised
by chemical poisons in the flue gas, or
blinded by the dust and particulate matter
also resident in the flue gas.
SCR must be integrated into a high
temperature region of the customer’s
process, so if it is not included in the
original design of the furnace, later
installation will require a major rework of
the process. The intermediate technology
selective non-catalytic reduction (SNCR) is
also applicable in the high temperature
regions impacting the client’s process.
SNCR does not make use of a catalyst,

but requires a highly defined temperature
region to provide a reaction with
ammonia. This technology is capable of
achieving a 50 to 60% NOx removal.
The effective temperature for reduction
of NOx through a SCR catalyst is in the
range of 200 to 400°C – and for selective
non-catalytic reduction (SNCR) to be
effective, the ammonia injection and
reduction needs to be in the range of
900 to 1100°C. Additionally, retrofitting
NOx reduction solutions such as SCR
or SNCR can often be disruptive of the
industrial process and can have negative
implications with operations and costs.
At the pioneering spectrum of NOx
removal solutions for the power industry
is Linde’s LoTOx technology, which stands
for “low temperature oxidation” and has
been specifically developed for the control
of NOx emissions. LoTOx, which works
on “dirty” exhaust gas streams to oxidise
and then capture NOx, is a selective,
low temperature oxidation technology
that uses ozone to oxidise NOx to water
soluble and very reactive nitric pentoxide
(N2O5). The LoTOx process is applied at a
controlled temperature zone within the
scrubbing system. LoTOx does not require
additional scrubbers but can leverage
those already installed to remove other
criteria pollutants such as SOx. Dirty gas
means gas with other criteria pollutants,
typically, particulate matters, SOx and
other acid gases. Irrespective of NOx
removal, for control of these pollutants,
air pollution control devices such as wet
and dry scrubbers are required to remove
those pollutants. Integrating the LoTOx
process within such air pollution control
devices is relatively simple and truly results
into a multi-pollutant removal system.
Inside a wet or dry scrubber N2O5 forms
nitric acid that is subsequently scrubbed
by aqueous spray and neutralised by the
alkali reagent. The conversion of higher
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oxides of nitrogen into the aqueous phase
in the scrubber is rapid and irreversible,
allowing an almost complete removal of
NOx, in the region of 90 to 95% from flue
gases. The low operating temperature
allows stable and consistent control,
regardless of variation in flow, load or NOx
content, and acid gases or particulates
have no adverse effect on the performance
of the LoTOx process.
LoTOx is a highly versatile NOx removal
process but ideally suited where the
removal required is greater than 80% or
where stack emissions must be below 20
ppm. The LoTOx process offers inherent
flexibility in NOx removal.
The benefits of this technology include
increased capacity, greater flexibility in
the choice of feeds, increased conversion
rates and reduced emissions. Since this
technology is a post-combustion solution
that treats the flue gas at the end of the
customer’s process, it does not interfere
with the process in any way. The system
does not utilise a fixed catalyst bed and
does not impact system hydraulics, making
it robust and reliable, capable of operating
without maintenance for periods of two to
three years between refinery shutdowns.
It is also able to manage unit upsets
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without impacting overall reliability and
mechanical availability.
The ozone required is produced from
oxygen on site in response to the amount
of NOx present in the flue gas generated
by the combustion process and the final
NOx emission required.
Where next?
As often happens when legislation is
updated in a specific country or region,
other countries outside its range adopt
certain principles as a blueprint or starting
point for their own local legislation. This
is why many of the changes taking place
in environmental legislation in the EU
reflect developments in the United States,
where authorities like the Environmental
Protection Agency (EPA) are also striving
to level the playing fields across industries.
The introduction of the IED is a major
development in emissions control in the
EU and it begs the question, “What will
the next major development in this arena
look like?”
In line with the consistent trend towards
lower emissions levels, it is clear that,
as in the USA, the scope of emissions
legislation will extend ever wider to
cover more factories that have not yet

been greatly impacted by regulation. The
existing LCP legislation focuses on huge
power plants that run the largest possible
combustion units. The IED will stretch
this scope and there are already plans
to introduce medium combustion plant
legislation that will fill a gap not yet been
addressed by the IED, to focus on slightly
smaller combustion operations related to
small scale heating and power generation.
Ultimately, it is possible that within the
next decade, the impact of EU emissions
legislation will be felt on any operation
burning material on an industrial scale.
As international emissions legislation
becomes more sophisticated, it is
propelling the speciality gases and
instrumentation sectors into completely
new levels of technology, beyond
traditional solutions where a calibration
gas mixture could simply be hooked up to
an analyser. Advancements in emissions
legislation will therefore continue to
challenge gas companies like Linde Gas to
be able to supply products that underpin
its requirements. Legislators also need to
ensure through BAT and BREF documents
that the technology actually exists, or can
cost effectively be applied, to any new
legislative requirements. 
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