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FROM THE EDITOR

“RESEARCHERS FROM
HELSINKI TO HONG
KONG ARE LOOKING FOR
SOLUTIONS IN TEXTILE
RECYCLING. HAVE
VIENNESE RESEARCHERS
FOUND AN ANSWER?”

FASHION WASTE
UP TO OUR INDUSTRY TO LOOK FOR AN ANSWER

L

et’s face it: the fashion industry has a waste problem
– and it is up to our industry
to come up with a compelling answer.
The volume of clothing disposed of
by consumers in the developed world
has quadrupled in the last 20 years.
The average Western consumer throws
away 38 kilograms of clothing every
year – and as a growing component of
our landfills, this can take up to 200
years to decompose (leather shoes:
50 years, polyester shirts: 200 years).
With less than 20% of our clothes being
donated, the world is swimming in second-hand textiles. The obvious solution
– recycling – involves a problem that
everyone in our business is aware of:
clothing mostly consists of fabrics with
at least two components, very often
cotton and PET. Separating these components has to date been technically
challenging and is hardly economically
viable. Researchers from HKRITA
in Hong Kong, Aalto University in
Finland and the Technical University
of Vienna are searching for solutions.
The Viennese researchers have now
shown for the first time that, with the
help of natural enzymes, fibre-to-fibre
recycling of blended fabrics is feasible.
Is this the break we desperately need?
To find out more, turn to page 8.

Recycling (and sometimes the lack
thereof) has recently even made headlines in the global mainstream media.
The fact that more than 10% of the
waste painstakingly put aside by UK
consumers for recycling is sent to incineration plants instead has upset the
British public. Enacted in 2018 and
now extensively expanded, the import ban on all materials that China
classifies as “solid waste” has met with
growing concern in Europe and the
USA. An initiative by Indian Prime
Minister Narendra Modi to promote
eco-friendly, recyclable and non-plastic
toys has even made it into the pages
of US newspapers. For this issue of
WMW, we took a trip through the
global recycling world: starting with the
challenges the industry faces on the still
quite informal Indian market, moving
on to the technology with which China
(particularly Shanghai so far) wants
to tackle the growing need for waste
separation, and finally looking at the
opportunities that arise for our industry
with the new aggressive environmental
agenda of the Biden administration.
Enjoy the issue!
Rudolf Loidl, Chief Editor
rudolf.loidl@wmw.news

It takes real
giants to handle
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Vecoplan-Shredder –
the power pack in preshredding for alternative
fuel processing
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20-21 APRIL 2021

CELEBRATE AND ACCELERATE
The Festival of Circular Economy is a new event offering insights and
inspiration for anyone passionate about moving towards a world without
waste. From keynotes, case studies and discussions, to the wide range
of innovations on display in our Festival fringe, our conference agenda
offers fresh perspectives you can apply in your own organisation.
Join us on 20-21 April as we celebrate and strive to accelerate the
success of circular economy initiatives around the world.

BOOK YOUR TICKET TODAY
WWW.CIRCULARECONOMYFESTIVAL.COM

SPONSORED BY:

SUPPORTING PARTNERS:
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ISWA COMMENT

THE TIME TO ACT IS NOW
For years, economic growth has been the main goal in many countries
around the world. It has now become an even higher priority, as the
pandemic is still affecting a large number of businesses globally, requiring
a full and consistent recovery. However, this recovery and the resumption
of growth must consider environmental principles and directives as a
priority in order to avoid further compromising the planet.

W

aste generation is increasing at a high rate
and research shows
that this trend will affect developing
countries most. As well as being produced
in higher amounts, waste is becoming
more complex since it may comprise
various single-use products made of diverse materials and compositions, making it a greater challenge to manage.
The lack of a sound waste management
system poses a direct threat to public
health (including human and environmental health), resulting in enormous
and even permanent impacts at a high
cost to society. Inadequate disposal sites,
open burning, littering in the streets and
low recycling rates all contribute to the
loss of millions of lives every year, be it
as a result of direct contamination or the
pollution of water bodies, air and soil.
Recently we have seen emblematic
dates being celebrated all over the world
by different institutions, governments,
stakeholders, industries and individuals.
Global Recycling Day on 18 March and
World Water Day on 22 March raised
awareness of these two issues on these
days (and possibly even longer). However,
attention was drawn to other topics after
the sun had set and the importance of preserving water as a vital resource and of increasing recycling to save natural reserves
will return to the spotlight after a year.
However, we are being shown
that this behaviour is unsustainable.
Collective commitment is needed to

“WASTE IS
BECOMING
MORE
COMPLEX.”

Carlos RV Silva Filho
ISWA President

value and protect water sources and to
increase recycling, starting with source
separation at home every day of the year.
This is not about saving the planet, it is
about saving humankind! At present, if
we want to live and give future generations a chance, the only available option
is Earth. At present, there is no Planet B.
This is the idea behind the ISWA
2021 World Congress, which will be
held on 4-7 October, both virtually
and in person, in Athens, Greece.
Registration is already open and discounted early-bird rates are available
until mid-May. Taking as its main
theme “From waste management to a
circular economy – the road ahead”,
the Congress will demonstrate and
discuss how the waste industry plays
a central role in ensuring an effective
shift from the current linear take-makedisposal system towards a circular one,
contributing to green recovery strategies for the post-COVID period.
The waste industry has the unique
opportunity to shape the future, but to
do so it is important to be aligned and
heading in the same direction, combining
voices and efforts, integrating initiatives
and delivering consistent solutions. ISWA
and its members provide the perfect
platform to accomplish such a mission,
as you will read and see throughout the
pages of the current WMW edition. The
time to act is now and I invite each and
every one of our readers to become an

active member of our Association.
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SOLUTIONS
FOR THE

M NSTER
EHT THE

LIVED DEVIL
RUO NI IN OUR

TESOLC CLOSET

IN OUR CLOSET
The skyrocketing quantity of textile waste
fast fashion is considered one of the biggest
technological problems in the circular economy.
This is also because the technical problems in
recycling are still unresolved. A research group
from Vienna has shown how fibre-to-fibre
recycling might work in the future.
By Piotr Dobrowolski
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The fashion industry has
a huge waste problem:
"Clothing spill" art installation in the US Town of Seattle

T
A MILESTONE IN
TEXTILE RECYCLING
Recycling textiles so they can be
woven to create new fabrics poses
a tremendous challenge. If this is
done successfully, these textiles
could be fed into the circular
economy instead of ending up in
a landfill or being incinerated. Yet
a marketable process for this does
not yet exist. The most progress in
finding a solution has been made by
research groups at the Hong Kong
Research Institute of Textiles and
Apparel (HKRITA), at Aalto University
and at the University of Helsinki in
Finland as well as at the Technical
University of Vienna in Austria. In a
proof of concept, the researchers
from Vienna have now shown that
fibre-to-fibre recycling of blended
fabrics is actually feasible.

here is steadily mounting
pressure to find a solution.
About two years ago, the
EU passed Directive 2018/851, set to
enter into force in 2025. From then on,
the separate collection of used textiles
will be mandatory. Although the concrete recycling rate is still being negotiated, one thing is already clear: without
new technical solutions, the goal of
feeding used textiles back into the circular economy cannot be achieved.
On the one hand, the quantities of
used textiles are growing at an everfaster rate; on the other, the previous recycling channels are collapsing.
Fast fashion produces more and more
clothes in less and less time. A decade
ago, three or four collections a year
sufficed. Today, they already appear at
monthly, even almost weekly, intervals.
THE CHALLENGE OF USED TEXTILES

In 2009, the garment industry recorded
about EUR 178 million in sales. In 2019,

sales had already risen to EUR 221 million despite generally falling clothing
prices. The use of raw materials demonstrates the fast pace of the industry even
more clearly. From 2000 to 2018, the
output of the most important source
materials for the garment industry,
namely synthetic polymer fibres, cellulose chemical fibres and cotton, nearly
doubled worldwide from 56 million
tonnes to more than 100 million tonnes.
Simultaneously, the previous recycling
mechanisms, which were already questionable anyway in terms of their social
and ecological compatibility, had completely imploded. The overwhelming majority of used textiles collected in Europe
has been exported to Africa in recent decades. For charitable organisations, the sale
of used textiles to wholesalers, who then
resold them locally, was a good source of
income for a long time. A less pleasant result has been that these mass exports have
ruined local African textile production.
Kenya therefore imposed a ban on used

2/2021 WASTE MANAGEMENT WORLD
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Initial results: textile from fibre-to-fibre
recycled material

clothing imports in 2020. However, it had
to do so under the pretext that COVID-19
posed a risk of infection, probably to
avoid alienating the many mini-merchants
dependent on the used textile business.
But the main reason why the exportbased recycling of used textiles has
ground to a near halt in the meantime
has to do with the decline in prices. In
2019, exporters could count on a price
of EUR 500 to EUR 600 per tonne; then
the price plummeted to EUR 200. Today,
traders are increasingly stuck with their
containers. Industry observers say that
two phenomena are responsible for this
trend: increasing exports from the United
States and COVID-19. For lack of other
possible distractions during lockdown,
countless people began doing something
they had kept postponing before, namely,
cleaning out their wardrobes and homes.

“IN THE
MEANTIME,
THE QUALITY
OF RECYCLED
MATERIAL
IS HARDLY
DISTINGUISHABLE
FROM THAT
OF PRIMARY
MATERIAL.”

RESEARCH ON THE FUTURE
FROM VIENNA

Andreas Bartl is keenly aware of all these
developments. For years, this process
engineer at the Technical University
of Vienna and his team have been re-
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Andreas Bartl
Technical University of Vienna

searching possible treatments for used
textiles that would allow them to become a secondary raw material. “The
current solutions are unsatisfactory
across the board: landfill or incineration
is contrary to the idea of the circular
economy. Exports to the Third World
are socially incompatible and besides,
the clothes worn again by others eventually end up in the trash anyway.”
The task that Bartl has taken on is
by no means an easy one. After all, textiles are rarely made of a single material.
And even if they are, recycling them
is anything but simple. But there are
processes in the meantime that help to
produce high-quality lyocell fibres from
used textiles made solely of cotton.
Generally speaking, however, clothing is made of fabrics containing at
least two components. They are very
often cotton on the one hand and PET
on the other. When it comes to recycling these fabrics, the first challenge
is to separate these components from
each other. The process used by Bartl’s
research group relies on enzymes.
In nature, there are enzymes that break
down cellulose, the natural polymer in
cotton, into glucose. If cotton-PET blends
are treated with a dispersion comprising water and these enzymes, the cotton
turns into glucose (sugar) and the PET
components of the fabric are left behind.
For this enzymatic hydrolysis process
to work effectively, however, the used
textiles must be pulverised beforehand.
SUCCESSFUL PILOT PROJECT

Glucose produced during enzymatic hydrolysis can be put to subsequent use for
energy metabolism or for the synthesis of
new chemical compounds. The remaining
plastic fractions undergo further processing: PET is fusible, so it can be granulated
into rPET flakes, from which new fibres
can then be spun. Non-fusible materials,
i.e. aramids such as Kevlar, for instance,
are found mostly in protective clothing
and do not allow this intermediate step to
be taken. Cotton-aramid blends are therefore broken down to a lesser extent prior
to hydrolysis, so a certain fibre length
can still be maintained for reprocessing.

NOW

In a pilot project, the research team from
the Technical University of Vienna has
now successfully shown how fibre-tofibre recycling of used textiles might
function in the future. First, the group
used enzymatic hydrolysis to isolate the
PET fibres from PET-cotton blended
fabric. The resulting granulate was spun
into fibres, with recycled granulate being
mixed with primary granulate. At the
end of the tests, the portion of recycled
granulate was able to be increased to
50%. Consequently, the PET yarn and
cotton yarn were processed together in
the same way as in the production of
textiles made of new PET material.
The success of the project is evident
from the subsequent weaving of the
fabric, which was trouble-free, and also
from the end product itself: a towel.
“Its quality is hardly distinguishable

DERAL S.p.A. FOUNDRY
Recycling solution for
aluminium profile recovery

THIS IS HOW THE
TECHNOLOGY WORKS
Fibre-to-fibre recycling in 7 steps
1. PET and cotton are separated
from each other using enzymes.
2. Cotton becomes glucose (sugar)
in the process.
3. The remaining PET fibres are
turned into recycled granulate
(rPET flakes).
4. The rPET flakes, in turn, are
converted to recycled PET fibres
through extrusion.
5. The recycled PET fibres are
twisted into recycled PET yarn.
6. Yarn from recycled PET and
cotton are processed together
to create a recycled blended
yarn.
7. The recycled blended yarn can
be woven just like yarn made of
primary materials.

from a towel made of primary material,” says project manager Bartl.
However, he is also well-aware that his
project is just a small puzzle piece, albeit
an important one, in the effort to solve
the used textile problem: “Many garments
consist of more than just two components
and the more components there are, the
more difficult it becomes to separate
them from each other in such a way that
they can be processed afterwards.”
For this reason, Bartl feels it is essential to take measures in advance.
“It is important to use only materials
that can be recycled relatively easily.
We may even develop new materials
that fit the bill. Above all, however, we
must limit the volume of new textiles we
produce and do so despite all the technology that we have and that naturally

excites me as a process engineer.”

IT’S TIME TO
MAXIMISE
THE VALUE OF
METALS
hammer mill MEGA 1100
motor power 375 hp
productivity up to 22 tons/h

SCAN THE VIDEO
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Robotic waste sorting:
the market is highly
concentrated, with only
a few players dominating
the field.

DIARY OF

EVENTS
FESTIVAL OF CIRCULAR ECONOMY,
ORGANISED BY CIWM
Online
20-21 April 2021
www.circulareconomyfestival.com
WASTE-TO-RESOURCES 2021
Online
18-20 May 2021
www.waste-to-resources.eu
INTERNATIONAL AUTOMOBILE
RECYCLING CONGRESS
Online
23-25 June 2021
icm.ch/en/iarc-2021
WASTE EXPO
Las Vegas, USA
28-30 June 2021
www.wasteexpo.com
ISWA WORLD CONGRESS 2021
Athens, Greece
4-7 October 2021
iswa2021.com
ECOMONDO
Rimini, Italy
26-29 October 2021
en.ecomondo.com
ISWA-SWIS WINTER SCHOOL 2022
Arlington, Texas, USA
17-28 January 2022
iswa.org
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WHY NORTH AMERICA MAY
DOMINATE THE ROBOTIC WASTESORTING MARKET IN FUTURE
Since China scrapped waste imports,
MRF operators have been trying to find
new processes. Robots could be the
answer – and North America is going to
dominate this market, a study finds.
In the next five years, a new market
study on the global robotic waste-sorting system market expects a compound annual growth rate of almost
20% by 2026. Tightened government
regulations are playing a major role
in shaping the market landscape. In
July 2019, for instance, the Shanghai Household Waste Management
Regulation came into effect, while in
September 2018, the Indian Ministry
of Environment, Forest and Climate
Change (MoEF&CC) announced the
new Solid Waste Management Rules
(SWM), 2016. These will replace the
Municipal Solid Wastes (Management
and Handling) Rules, 2000, which have
been in place for the past 16 years.
Much of the world’s waste is sold to
China for recycling. But in April 2019,
China introduced stricter standards for
the amount of contamination it will
accept and anything with over 0.5%
impurity will go into the ground. This

creates the need to introduce robots in
waste-sorting facilities, the study finds.
However, the initial cost of setting up a
robotic waste-sorting facility is hindering market growth. It is usually in the
long term that savings are fully realised.
Robots also need to undergo routine
maintenance and occasional repair,
which is difficult for small facilities to
conduct due to their limited financial
budget.
According to the study, North America is the largest and fastest-growing
market due to its increasing consumption of products that are toxic to the
environment. In addition, after compiling data from major robot providers,
Resource Recycling estimates that over
80 robots are either working or have
been purchased in the United States
and Canada. They sort residential and
commercial recyclables, mixed waste,
plastics, shredded electronics, and
construction and demolition debris.
The market is highly concentrated,
with only a few players dominating the
market. Recycling industries are actively
employing robotic waste-sorting systems to increase their productivity.

NEWS

IN BRIEF
DELHI’S BATTLE AGAINST
ELECTRONIC WASTE
After aiming to be the ‘electric vehicle capital’ of India,
Delhi will get an e-waste management park to ensure
safe and efficient disposal of electrical and electronic
waste. Delhi’s Lieutenant Governor Anil Baijal explained
on Twitter that there is a need to provide a mechanism
to effectively implement Extended Producer Responsibility (EPR) as regards the collection of e-waste, a system
of incentives and disincentives to encourage the safe
disposal of e-waste, and an oversight mechanism to ensure the compliance of e-waste management rules and
for evolving an appropriate framework for management
of the e-waste park. A proposal should now be drawn
up with industry stakeholders and officials to set up an
e-waste management park in Delhi “in a time-bound
manner”. As reported in the Times of India, a senior official of the Delhi Pollution Control Committee (DPCC) said
that possible sites are being identified and an action plan
is also being developed in this regard. At present, based
on the study, the highest concentration of informal units
was found in areas like Mandoli, Seelampur, Madangir,
Seemapuri and Ghaziabad.

New Delhi: a man sits in front of e-waste from computers

NUMBERS!
8.5 MILLION
TONNES OF RECYCLING CAPACITY

3 BILLION

EUROS

The European plastics
recycling industry generated
a turnover of 3 billion euros in
2020, a study by EuCertPlast has
revealed. Of the 8.5 million tonnes
of recycling capacity in Europe,
Germany has over 1.5 million, Italy
contributes between one and 1.5
million tonnes and Spain, France,
the Netherlands and the United
Kingdom have between 0.5 and
one million tonnes.
2/2021 WASTE MANAGEMENT WORLD
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IN THE UK, MORE WASTE IS
BURNED THAN RECYCLED
11% of UK household waste put aside for recycling
is sent to incineration plants instead.
Up until the mid-1990s, the UK sent
90% of its waste to landfill as a cheap
and easy way to dispose of rubbish.
The UK government brought in a
new tax on landfill that made it much
more expensive, so councils found an
alternative. The solution was ‘energy
from waste’, where rubbish is burned
to produce electricity. In 2008, the UK
government set a target to recycle 50%
of household waste by 2020, but for

the past five years the recycling rate
has stalled at 45%. An investigation by
British television network Channel 4
has now found that 11.6 million tonnes
of waste were incinerated in the UK in
2019, while only 10.9 million tonnes
were sent for recycling. On average,
11% of the waste put out for recycling
is being incinerated. Total carbon
emissions from incineration have now
overtaken those from coal.

The world’s first
landfill compactor:
Finnish company
Tana is celebrating
50 years of waste
and beyond.

TANA CELEBRATES ITS
50TH ANNIVERSARY
As Finnish company Tana starts its second
50-year cycle, the circular economy has become
commonplace. The importance of recycling
and waste utilisation is being realised across
the globe, while improvements in technology
make recycling more sensible and efficient. This
new way of thinking, which was in its infancy 50
years ago, has fulfilled its promises and is giving
rise to new possibilities. In this new world, Tana,
its people and its partners are continuing to
work on smarter, more efficient processing and
utilisation of waste. Today, Tana exports to and
has sales and service functions in more than 50
countries on five different continents. Tana’s main
products are landfill compactors, mobile waste
shredders and waste screening technologies
which are equipped with state-of-the-art control
and remote monitoring systems. Check out here
how the Finns are celebrating 50 years of waste
and beyond: tana.fi/50-years
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Recycling in the UK: 11.6 million tonnes were incinerated in
2019 while only 10.9 million tonnes were sent for recycling

ISWA: NEW LOGO AND WEBSITE

The International Solid Waste Association
(ISWA) has gone through many changes
in the last 50 years as it has adapted to an
evolving industry and its growing role on
the international stage. A new logo and the
relaunch of its website are accompanying
this transition. Details of the relaunch can
be found on pages 46 – and check out the
new website at www.iswa.org.

NEWS

The company’s degree
of vertical integration is
unique: metalworking,
plastics processing, toolmaking and turning centres
are all in-house.

HALF A CENTURY OF HSM
When Hermann Schwelling set up his own
business manufacturing industrial components in 1971, he had a clear vision but
no idea that his company would one day
become a market-leading global player.
The path of German entrepreneur Hermann
Schwelling was mapped out early on: ever
since he unveiled his first baling press at the
Hannover Trade Fair in 1973 and hit the bullseye, HSM GmbH + Co KG has been on an expansion course. Today, nearly 900 employees
and more than 100 sales and service points

support the company’s growth worldwide.
HSM processes around 10,000 tonnes of
steel and over 500 tonnes of plastic granules
annually at its plants in Salem, Reichenbach
and Frickingen: an immense amount of material that equates to the production of about
5,000 cars per year. From here, the products
are exported all over the world. Since its
early days, HSM has concentrated on its core
competencies of shredding and pressing.
The company’s degree of vertical integration
is unique, and covers metalworking, plastics

processing, in-house toolmaking, in-house
turning centres, CNC precision machines,
hardening systems for cutting rollers, laser
cutting systems, welding robots, electrical
engineering, precision measuring systems,
powder coating and a paint shop. HSM has
grown over the last half century into the only
manufacturer to offer the complete range
of baling presses – vertical, horizontal and
fully automatic. And Hermann Schwelling, it
is said, still takes great pleasure in working
creatively in his company.

CONSTRUCTION WASTE SORTING AT ITS BEST
STADLER has developed the extra robust ballistic separator
STT6000 specifically for this type of materials. This machine
simplifies the process and increases the sorting quality with its ability
to process extremely heavy and even non-shredded material.
Single-piece cast shafts with extra-large diameter provide
extremely good stability with no need for additional supports
inside the machinery
The special layout of the five paddles and very thick materials
used ensure low-vibration operation and maximum stability
Would you like to benefit from a first-class sorting of your
construction waste with the best technology on the market?

Contact us!
STADLER: for clean world!

STADLER Anlagenbau GmbH
+49 7584 9226-0
info@w-stadler.de
www.w-stadler.de
2/2021 WASTE MANAGEMENT
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The book
Industry 4.0 and Circular
Economy: Towards a Wasteless
Future or a Wasteful Planet?,
first edition.
Antonis Mavropoulos and
Anders Waage Nilsen.
© 2020 John Wiley & Sons Ltd.

Arctic waste: the absence
of sufficient waste management services and facilities
has a negative impact on
both communities and the
environment.

OPTIMISTIC VIEW OF OUR PLANET
In their book “Industry 4.0 and Circular Economy: Towards a Wasteless Future or a
Wasteful Planet?”, Antonis Mavropoulos and Anders Waage Nilsen show how waste
management can become the linchpin of an environmentally friendly world.

REPORT HIGHLIGHTS
NEED FOR
BETTER WASTE
MANAGEMENT
IN ARCTIC
COMMUNITIES
Urgent action is needed to improve waste management in Arctic
communities, a new Oceans North
report has found. It collected
data about the amount of waste
accumulated over the last 25
years in the 51 communities that
comprise the four regions of Inuit
Nunangat (the Inuit homeland),
analysed the types of waste being
generated, and summarised the
waste disposal methods available.
Although they do not generate
more waste than communities in
southern Canada, municipalities
across Inuit Nunangat have far less
access to necessary services and
infrastructure, the 56-page report
concluded. Issues include outdated
facilities, a shortage of eco-alternatives, and fewer resources to
develop solutions that take the
unique needs of the communities
into account. The absence of sufficient waste management services
and facilities has a negative impact
on both communities and the surrounding environment. Most municipal dumps have outlived their
intended lifespans, and many are
located near the shoreline, which
results in the transfer of waste
to nearby coastal ecosystems.
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This book has an ambitious scope: it outlines
how the circular economy and fourth industrial revolution could be mutually beneficial
– for the good of our planet. This is a huge
topic and, as a result, the authors cover a lot
of ground: from climate change, sustainable
cities and carbon footprints to recycling and
the scarcity of water and resources – and
somehow, everything is connected.
Despite this, the reader never loses sight
of the big picture – primarily thanks to the
book’s very concise structure. Although the
individual chapters build on each other and

are always linked to waste management, at
the same time they are deliberately written
in such a way that they can also be read on
their own. This enables the reader to home
in on aspects of particular interest, whether
this is digitalisation in waste management,
the vision of a waste-free world or examples
of best practice. Yet it is not just its structure
that makes the book remarkable. It is also
striking that the authors do not shy away
from difficult questions – on the contrary,
they seek them out: in the book, but also in
WMW’s “Authors in focus” below.

AUTHORS IN FOCUS
According to your ideas, the Internet of
Things should contribute to the circular
economy and the conservation of resources. Doesn’t that mean replacing one
devil with another? After all, the IT sector
already generates more CO2 than the
entire aviation industry.
What we explain in the book is that since IoT,
sensors and AI are already used by global industries to continuously monitor many types
of products, they should also be used for advancing circularities, life-cycle optimisation
and service innovation. These digital tools
are currently being used only to accelerate
the linear growth model, delivering resource
depletion, pollution and carbon emissions,
as in all the previous industrial revolutions.
What we say is that instead of using the
advances of IND4.0 to accelerate the linear
economy, we have the opportunity to use
them for a more sustainable and wasteless
future using the experiences and know-how
of the waste management industry.
Anders Waage Nilsen
Business developer,
design strategist,
investor, technology
columnist and public
speaker

Antonis Mavropoulos
Chemical engineer, waste
management consultant,
founder and CEO of
D-Waste, ISWA-President
(2016-2020)

RFID chips on trash cans, movement
data, real-time tracking: you want to
design sustainable cities with the help of
big data. Isn’t this a weird deal: to trade
privacy for sustainability?
The rise of big data sets for city management is a reality and big data systems
are what we design them to be. RFID
tags on waste bins or bugs are passive
machine-readable devices that enable
pay-as-you-throw systems. The geo trackers
are connected to containers and trucks, not
people. They monitor and optimise a logistical operation. Both of them are fair systems
based on simple measurements, which are
far less intrusive than all the personal information we leave behind every time we click
on a link, buy something with our credit
card or accept the terms of any digital service. The rise of surveillance capitalism does
not mean that we can’t use the digitalisation
of everything to achieve the same transparency and accountability in reverse logistics
as we currently have in manufacturing and
retail systems.

NEWS

Waste-toResources 2021:
digital networking
from 18 to 20 May

DIGITAL AND EVEN MORE
DIVERSITY: WASTE-TORESOURCES 2021
Waste-to-Resources 2021, the 9th International
Conference and Exhibition on the Circular Economy,
MBT, MRF and Recycling, is not only completely digital
this year, it has also significantly expanded its focus.
Starting with optimised collection, more than 70
presentations from 25 countries will map the latest
developments in the circular economy. Supported by
the International Solid Waste Association (ISWA), the
following topic areas await you from 18-20 May:























Waste management and zero-waste strategies
Circular economy during the coronavirus crisis
Treatment and recovery technologies
Fire protection in waste treatment and recycling
plants
Practical experience and new plant concepts
Processing and recovery of organic waste fractions
Recovery of metals and precious metals
Mineral and construction waste
Plastic waste
Liquefaction and chemical recycling
Hydrogen economy
Waste management and recovery for selected
waste types
Separation and processing of waste fractions
Wet and steam-based separation and treatment
processes
Pyrolysis, plasma, gasification
Slag utilisation
Geomechanical properties of MBT output
Waste management in Asia
Waste management in emerging and developing
countries

As always, day passes are also available. To view the
programme or register as a visitor or exhibitor, please
visit www.waste-to-resources.eu.

17%

1 billion metric tonnes of food –
that is 17% of all food produced
– was thrown away in 2019, the UN
Environment Programme calculates.
The researchers analysed food waste
data from 54 countries.

Superior recycling solutions
- made in Denmark

For tyres, cable, WEEE,
aluminium, ASR, and more!
Visit us at www.eldan-recycling.com
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LETTER FROM

A LETTER FROM…

ZERO WASTE
CITIES
CHALLENGE
By Michelle Wilson, Network Director,
WasteAid Circular Economy Network

WasteAid's Tram Nguyen visits Plastic People
who make products
from low grade plastic
in Ho Chi Minh City

W

asteAid shares waste
management and
recycling skills with
partners in lowerand middle-income
countries. Founded in 2015, the UKbased international NGO has delivered
positive impact in 17 countries across
Sub-Saharan Africa and Asia, working with businesses, municipalities
and grassroots organisations to drive
sustainable resource management.

In the locations where WasteAid
works, waste management is either completely lacking or has significant gaps,
with consequences including the spread
of disease, the destruction of ecosystems
and significant economic losses. Open
burning of waste is commonplace, impacting local air quality and releasing
global carbon emissions estimated to
be up to double that from aviation – yet
it remains a largely ignored cause of climate change.
In 2020, WasteAid launched its Circular
Economy Network, an initiative funded
by Huhtamaki, a Finland-based global
provider of packaging solutions. Its aim
is to connect and support innovators,
businesses, designers, environmental
champions, producers, associations and
institutions, who together can drive the
circular economy.
Ceris Turner-Bailes, CEO WasteAid said:
“There are some fantastic examples of
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FACTS
The Zero Waste Cities Challenge will launch on 8 April,
with entrepreneurs invited
to submit their outline applications by 31 May. Twelve
entrants from each city will
enter the semi-finals. During
July and August, the semi-finalists will benefit from
tailored business support to
make them pitch ready
In September, semi-finalists
will pitch before an international judging panel whose
expertise includes waste
management, social enterprise development and innovative business designs. The
best five innovations will be
selected in each hub for the
final round of judging, which
will take place in each country at the end of September.
Two winning businesses will
be chosen from each country
to win €10,000 and a business
mentoring package.

small businesses contributing towards
a circular economy. We’re excited to
able to support further innovation and
growth in this area, which has a lot of
potential to improve people’s lives while
making cities more sustainable.”
The Circular Economy Network
brings a fresh and inclusive approach,
aiming to support locally appropriate
innovations that keep materials in the
loop, prevent pollution, and provide
green employment opportunities.
WasteAid has launched the network in
three hub cities, Johannesburg in South
Africa, Ho Chi Minh City in Vietnam, and
Guwahati in India.
Activities include:
 A web based platform www.circulareconomynetwork.co for all
stakeholders to connect, share
knowledge and identify mutually
beneficial opportunities.
 Webinars including innovators
and entrepreneurs working hard

LETTER FROM

WasteAid's Dinesh
Bandela visiting
plastics recyclers
in Guwahati 2

GUWAHATI
is the largest city in the Indian
state of Assam and the major
city of north east India. Guwahati has seen rapid population
growth and increased pressure
on existing waste management
systems. Only 40% waste is
collected, and with low source
segregation, end markets for recyclables are not as developed
as other cities in the country.
WasteAid is interested in
providing technical support and
collaborations to local initiatives
through the Circular Economy
Network that are targeted in
solving these issues.

Yuma Nagata, the Sustainability Manager of
Pizza 4P's grows herbs
for the pizza by vermi
composting from the
veggie scraps in Ho Chi
Minh City

JOHANNESBURG



to advance the circular economy
such as Pizza4P and PlasticPeople
in Vietnam, Recykal in India and
RecyclepaperZA in South Africa.
A Zero Waste Cities Challenge, with
€10,000 prizes and business incubation support for innovations that
accelerate an inclusive circular
economy.

Why Zero Waste Cities?
By 2050, two-thirds of the global population will live in cities, where after
buildings and transport, waste is often
the third largest source of climate
change emissions. Urban waste generation is also growing rapidly, especially
in the global south. Unsurprisingly, the
way waste and resources are managed
in cities has a significant impact on the
environment, economy, employment,
resilience and sense of community.
There are many different ways that
cities can take steps towards a circular
economy, such as reducing single-use

items and non-recyclable materials,
keeping products and materials in
use for longer, and improving segregated waste collection and recycling.
WasteAid’s Zero Waste Cities Challenge
has a particular focus on inclusive circular economy innovations that create
livelihood opportunities for poor and
marginalised communities.
Each Zero Waste Cities Challenge
winner will get the chance to showcase
their business through the Circular
Economy Network and WasteAid’s extensive network and media platforms.
The Circular Economy Network is a
scalable model and WasteAid is in discussions with businesses in the waste,
packaging and FMCG sectors to extend
its reach and impact. With dedicated
project managers embedded in the hub
cities, long-term, sustainable impact at

scale remains the overarching goal. 
wasteaid.org
circulareconomynetwork.co

in South Africa is one of the
most advanced centres in the
implementation of the circular
economy, with dedicated
Producer Responsibility Organisations. WasteAid’s efforts will
focus on grassroots organisations and institutions both in
the formal and informal sectors
that are looking at the recovery
and reuse of waste, whether at
source, collection or buy back
centres. End markets for recyclables are also of interest, as well
as innovators and entrepreneurs
who are genuinely driving
circular thinking.

HO CHI MINH CITY
has a current recycling rate of
10%. WasteAid will be looking
to build the network around
those organisations that are
trying to drive an increase in the
recovery and reuse of materials.
A big challenge is that 69% of
the municipal solid waste is
organic so a focus will be given
to those organisations on the
ground that are tackling this as
a specific issue.
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RECYCLING IN CHINA:

FROM ZERO
TO HERO?
China is facing rapidly mounting volumes of waste.
In the future, it intends to have digitally monitored
intelligent waste collection sites bring about an
increase in the currently low recycling rate. With facial
recognition, RFID chips and real-time data processing.
By Piotr Dobrowolski
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Electronic waste in Guangdong,
China: there is no reliable data
on the recycling rate. It is said
to have been between 5% and
20% in 2019. The latter estimate
is from a journal closely affiliated
with the Ministry of Ecology and
Environment.

Intelligent collection unit in
Shanghai: facial recognition, RFID
chips and real-time data processing in waste separation

I

t is rare to see the president of
a superpower personally attend to waste separation issues.
Chinese President Xi Jinping did just
that in November 2018 when he gave
a speech in which he strongly admonished the citizens of his country to improve the way they sorted their waste.
For a good 20 years, China has tried
to increase its recycling rate, with only
modest success so far. In 2019, different reports put that rate at 5% to 20%.
There are no reliable statistical data on
this subject. The estimate of 20%, which
is at the upper end of the spectrum,
comes from a journal closely affiliated
with the Chinese Ministry of Ecology
and Environment. The more developed
a country becomes and the greater pros-

perity it feels in even remote regions,
the more urgent become its recycling
problems. At present, China is already
producing more waste than the United
States, a nation known for its consumerism. By 2030, the World Economic Forum
estimates that China will have double the
household waste volume of America.
STIFF FINES

In 2019, amidst great fanfare in the media, Shanghai became one of the first
major Chinese cities to revamp its waste
collection system. Waste collection sites
were set up across the entire city. From
then on, anyone who failed to neatly separate kitchen waste, dry waste, recyclable
waste and hazardous waste faced stiff
fines: up to 200 yuan (about 25 euros)
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for private individuals and up to 50,000
yuan (about 6,460 euros) for businesses.
And as with many other offences,
the fine triggers the entry of negative
points for individual citizens on their
social credit rating account. Anyone
who chalks up too many negative points
is deemed less creditworthy at Chinese
banks, for example. At the same time,
the introduction of the new waste collection system was accompanied by
a massive information campaign, not
just in schools and the media but also
locally at the waste collection sites,
where volunteers educated the public.
By 2025, China wants to have introduced waste separation in all prefecture-level cities, of which there are
currently 299. However, in smaller
cities, let alone in rural areas, the recycling era has not yet begun at all:
“The main obstacle to municipal
solid waste collection in rural areas is
money,” says Xu Haiyun from the China
Association of Urban Environmental

“BECAUSE OF
THE RELATIVELY
HIGH
INVESTMENT
COST OF THE
SYSTEM, NO
CITY HAS FULLY
ADOPTED IT YET.”

INTELLIGENT SOLUTIONS

Guang Zeng
Infore Environment Technology Group

Waste management
in China

Until 2000

Hardly any
organised
separation of
household waste,
first attempts in
Beijing

1996

Legislation on
waste storage

Construction
of the first
landfills
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Changsha High-Tech Industrial
Development Zone already has 7,195
households and 20,607 people connected
to the intelligent waste collection system.
After registering by mobile phone, each
household receives an account where
bonus points are awarded for materials
that have been correctly disposed of.
The points can later be exchanged for
everyday goods or cash. In other words,

2019

FROM ZERO
TO ONE HUNDRED

1985

Sanitation. “In rural areas, the population density is low, the per capita
waste production amount is small, and
the cost of waste collection is high.”
However, collection is going anything
but smoothly in the cities too. Besides
further expanding the existing collection infrastructure, China also wants
to use the advantages of digitisation in
the future to increase the willingness
to engage in waste collection and improve the discipline of doing so. Initial
pilot projects are already underway.

1988

First directives
on waste
storage
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Shanghai introduced
new provisions on
waste separation,
thereby increasing the
recycling rate in the
city five-fold

2017

Issuing of the garbage
sorting plan that obliged
46 of China’s largest cities
to plan waste separation
systems and to introduce
them by 2020

2011 – 2017
Some voluntary
waste separation
in major cities

2018

Initial field trials
involving intelligent digital waste
collection and
recycling systems

2025

Obligatory waste
separation is to
be extended to all
prefecture-level
cities

RECYCLING

the system is reward-based and not
punishment-based, at least right now.
The waste collection sites are monitored in real time, with sensors and video
cameras able to track with precision
who disposed of which waste and when.
Access to the collection site is enabled by
means of facial recognition, an identity
document or the scanning of a QR code.
At the heart of the system is an intelligent
recycling box with openings to insert
glass, metal, plastic and paper as well
as four built-in 240-litre plastic waste
containers. The IT modules integrated
in them carry out facial recognition and
automatic weighing, and a level indicator
signals when a container needs replacing.
Introduced in 2018, the system enjoys
great popularity according to official information. The participation rate is 100% and
the waste disposal accuracy is now at 70%.
Several similar systems are being tested in
other places in China, but the Chinese
are still far from a full-coverage introduction, even in a single city or part of a city:
“A large-scale application is restricted in
terms of technical applicability, investment costs and operating costs. Because
of the relatively high investment cost
of the system, no city has fully adopted
it yet,” reports Guang Zeng from the
Infore Environment Technology Group.
“In the future, cities may try to promote
the application of this model combined
with a garbage charging system.”

offer very thorough control capabilities.
For example, data about the quantity
and location of waste can be obtained by
installing RFID chips on the waste containers and RFID chip card readers on the
refuse collection vehicles. Any changes
or optimisations can then be made based
on data, not on subjective feelings. The
picture is similar for planning the most efficient possible routes for refuse collection
vehicles. And important knowledge can
also be gleaned from the data provided by
intelligent waste collection and recycling
systems in order to use waste collection

charges to control waste streams.

Leachate Treatment

DIRECT-RO

Reverse Osmosis container plant for leachate treatment

All-on-Board plants for quick start-up

Available in 3 different sizes + extras
flow

Variable throughput to optimize OPEX

BIG DATA FOR WASTE MANAGEMENT

The intelligent waste collection system as
it is currently being tested in Changsha
and elsewhere can subsequently be expanded as part of a more far-reaching
digitalised waste management system.
For instance, Guang Zeng points out that
the data collected in the digital collection islands could be advantageous for
the planning of urban waste management: “Intelligent recycling systems can
monitor residents’ participation in waste
recycling in real time and make available
the results from big data analysis, which
can be used for evaluation and then for
the formulation of corresponding promotion and implementation policies.”
Intelligent waste collection sites do in fact

ODUCT

R
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www.wehrle.com.de
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GIGANTIC
RECYCLING
MARKET IN
UPHEAVAL
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Informal waste collectors play as big a role in
India’s recycling market as public institutions
and private companies. The recycling rates
remain low while the volume of waste is
growing. The business prospects for the future
are correspondingly high.
By Piotr Dobrowolski

I
Caught between a sea of green and
brown plastic bottles, this picture of
a recycling worker was shortlisted in
a competition highlighting the fight
against litter around the globe. The
Wonders of Waste photo competition,
organised by charity WasteAid, shows
some of the ingenious ways that recycling happens and how the industry
can boost economies. Mohammed
Rubel from Bangladesh took this photo
of the man amongst the bottles at a
recycling centre.

ndia generates an estimated 960
million tonnes of waste a year. On
this subject, India is once again a
land of contradictions. It has countless
illegal dump sites and waste incineration in the street on the one hand and
high-tech solutions on the other.
But one thing is clear: the recycling
rate is low for solid waste. The country’s
Central Pollution Control Board reports
that about 70% of this waste is disposed
of in landfills, many of which are illegal and unregulated and subsequently
endanger the drinking water. About 62
million tonnes of municipal solid waste
is generated in India every year. By 2030,
this figure is expected to nearly triple
to 165 million tonnes and by 2045 to
reach a staggering 450 million tonnes.
At the same time, recycling is confined
mostly to large cities, yet the procedures
for collection and recycling there are
anything but uniform. Municipalities
often lack the money to process the
collected waste. That is because two
thirds of the expenditure already go towards collection itself according to the
Ministry of Housing and Urban Affairs.
UNKNOWN RECYCLING RATES

The actual utilisation rates, be they thermal or through recycling, remain in any
case substantially lower than what could

be achieved. The rate for paper is just
under 30%; for plastics, about 60%; for
metal, between 20% and 25%. As with
nearly all data on Indian waste management, the figures here are estimates and
their reliability is difficult to judge. “The
reason for this is that a large proportion
of waste is collected and subsequently
recycled in the informal sector,” explains Aditi Ramola, technical director
at ISWA. (See the interview page 26.)
Integrating the waste collectors in
India’s waste management system more
effectively is therefore still one of the
major challenges facing the country
today. Without these people, waste disposal and recycling would collapse in
many cities. For instance, the Mumbai
district of Dharavi, the second largest
slum in Asia, has been able to establish
itself as one of India’s key recycling sites.
Every year, about 15,000 micro-entrepreneurs recycle waste there valued at
about one million dollars. In the process, they create jobs for some 250,000
people, as waste collectors, dealers and
day labourers. (See the box page 28.)
India is just now building up industrial collection and recycling systems,
although with companies such as Ramky
Enviro Engineers Limited, there are already big players capable of processing
substantial quantities of waste. Ramky
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INTERVIEW

„THE WASTE
VOLUME IS
GROWING RAPIDLY“
Aditi Ramola, technical
director at ISWA, on the
current challenges faced
by the Indian waste
management sector.

If you had to describe waste management in India in a few words, how
would you do so?
India is a rapidly growing country, and the
volume of waste is growing accordingly.
The population is currently 1.3 billion,
and is still growing.. At the same time,
economic output is rising, and with it
prosperity. So on the one hand we have
more consumption, but on the other we
still have the problem that waste is often
not collected and disposed of properly. The
construction of waste and resource facilities
and landfills that are properly managed and
do not endanger the environment is therefore still an important issue. Another challenge is the very high level of construction
activity. In terms of volume, construction
and demolition waste is the largest fraction at 500 to 700 million tonnes per year.
Then comes industrial waste at around 200
million tonnes and municipal solid waste
at around 62 million tonnes per year.
And here, the proportion of plastic
is also increasing massively.
This is a development that we have
been experiencing since the early 1990s,
ever since India opened up its market.
However, the wet fraction still accounts
for the largest share of municipal solid
waste, at around 60% according to some
studies. It is relatively easy to process if
it is separated at source. This means that
the most urgent recycling mission at the
moment must be to separate this fraction
from other fractions. Separating the wet
fraction, dry fraction and sanitary waste
in every household would be an important step. Unfortunately, despite robust
waste management rules and regulations
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that were mostly updated in 2016, implementation lags behind across most
of the country. The situation is better in
large cities and worse in smaller towns.
At the same time, however, there
are reports that the recycling
rate in India is very high. In some
cases, there is talk of up to 60%.
The figures on this vary widely. The
reason for this is that a large proportion
of waste is collected and subsequently
recycled in the informal sector. It is
therefore difficult to say to what extent
the figures are correct. In any case, the
informal sector is very important, which
is why efforts are being made to integrate
it into the municipal waste management
system. The collectors then receive ID
cards, for example, and work on behalf of
the municipalities. The informal sector
is particularly important when it comes
to collecting and recycling the dry fraction, i.e. paper, glass, plastic and metal.
What will India’s waste management
sector have to face in the future?
Plenty. As mentioned at the beginning,
we need to continue to increase collection rates, otherwise we will not be able
to control the improper management of
waste, which has an impact on human
health and the environment. At the same
time, India must find ways to respond to
the increasing amounts of plastic in the
trash. Here, the trend is more towards
technical solutions rather than reduction and prevention. And finally, India
is not unaffected by new types of waste.
Here, too, the proportion of electronic
waste and hazardous waste is rising.

TOP STORY

talks about six million tonnes a year. The
company has successively expanded its
business, as have several of its rivals.
HUGE MARKET

And for good reason. Municipal solid
waste is considered a highly promising
sector for entrepreneurs. Recycling and
thermal utilisation of solid waste open
many possible lines of business in this
sector because these processes seek to
keep especially the dry fraction out of the
already overburdened landfills wherever
possible. Thus, India is currently planning to construct about 100 new waste
incineration plants, which have the potential to produce an estimated 3 GW of
energy from waste in 2050. At the same
time, work is also underway on legislative
measures aimed at increasing the waste
utilisation rate. For example, a 100% re-

Landfill operations

cycling and recovery rate is planned to
be made mandatory for PET by 2025.
PET and other plastics are one of
the toughest challenges confronting the
Indian waste management sector today.
With per capita plastic consumption of
12 kilogrammes, India is below the average of the highly developed countries
in the West. However, because of its size,
it ranks in the top five countries in the
world in the amount of plastic waste
generated. According to Vice President
M. Venkaiah Naidu, the number of plastic recyclers nationwide totals around
30,000, most of them businesses on a mini
or micro scale. Nonetheless, about 40%
of this waste still ends up in landfills.
The plastic problem has meanwhile
become so virulent that Prime Minister
Modi himself recently appealed to his
fellow citizens to consume less plastic,

Waste to energy

Gigantic recycling market in transition

Material recovery & re-use

www.tana.fi
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Indian visitors look at a map made
from items found in recycling units
in Dharavi, Asia’s largest makeshift
settlement, at the annual Kala Ghoda
Arts Festival in Mumbai on 10 February
2017. The nine-day art festival has been
held every year since 1999 and aims to
showcase art, culture and food.

for instance by relying on recyclable
materials such as wood in the production of handmade Indian toys.
THE PAPER CHALLENGE

Besides plastic, a ban on paper and glass
in landfills is also expected by 2025. The
situation with paper is doubly dramatic: on
the one hand, large quantities of it continue
to be disposed of in unlawful ways; on the
other hand, Indian paper manufacturers
complain about a massive shortage of wastepaper – not least because of the drop in
consumption during the COVID-19 crisis.
According to information from the
Indian Corrugated Case Manufacturers’
Association (ICCMA), wastepaper prices
in India have doubled in the meantime
from about 150 dollars a tonne prior to
COVID-19 to about 300 dollars at pres-
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A SLUM AS A RECYCLING
MACHINE
Around 10,000 tonnes of waste are generated in Mumbai every day.
Without the informal sector, the city would be drowning in it.
Dharavi is a two-square-kilometre locality
with about one million inhabitants. That
makes this slum in the middle of Mumbai
one of the most densely populated areas
anywhere in the world. And yet it differs
greatly from many other slums around the
globe. Many of the people working at the
recycling micro-businesses located there
earn much more than the 150 rupees a
day that is deemed the minimum wage

level in India. Skilful workers easily make
ten times that amount. This puts them in a
position not only to support their families
living elsewhere in the country but also to
pay the fees required to live in Mumbai as
officially registered city dwellers.
Dharavi has recycling to thank for its
striking prosperity compared to other
slums. Literally everything that is recyclable is recycled there: from paper to

7/6/10 3:14 PM
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computers, from metal waste to
plastic. About 60% of the plastic
waste generated in Mumbai is
recycled in Dharavi or processed
for final recycling there. For
environmental and safety reasons,
the only process that does not
take place there is the melting of
the sorted, washed and shredded
plastic waste.

ent. However, the insufficient quantities
collected domestically and the pandemic
are only part of the reason for this trend.
The situation in China also plays a role.
Since China banned the import of wastepaper at the start of 2021, Chinese factories
have been purchasing recycled kraft paper
in India in a big way and using it as the basis
for their own paper production. According
to information from ICCMA, about 20%
of the Indian kraft paper output will go to
China this year. That amounts to about
two million tonnes. Thus, the Indian domestic market lacks these same quantities.
In 2018 the export rate was still at 0%.
Another outstanding issue is how India
will deal with the increasing quantities
of waste. Until a few years ago it had not
experienced waste in the huge volumes
it is seeing nowadays. Electronic waste is

one example. A regulation in force since
2018 stipulates that manufacturers should
set up systems for taking back discarded
electronic devices, but these efforts have
not really gained traction. In 2020, there
were just 312 businesses in all of India that
were authorised to recycle electronic waste.
With their capacities, these businesses
manage to handle at most a quarter of
the electronic waste generated nationwide. The situation has been improved
slightly by the informal sector. According
to some estimates, it recycles up to 90%
of the electronic waste that is generated.
Compared to glass or paper, however,
electronic waste poses a much greater
risk of informal recyclers not treating
the collected material with state-of-theart approaches and thereby endangering

themselves and also the environment.
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HOW TO
HANDLE LI-ION
More and more often, lithium-ion (Li-ion)
batteries are being identified as the cause of
fires at landfills and waste treatment facilities.
As many more of these batteries will enter the
waste treatment system in future, a strategy for
dealing with them must be found now.
By Jeff Cooper and Piotr Dobrowolski
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light JL8 from Tokyo to
Boston landed on schedule
on 7 January 2013. A total
of 173 passengers and 11 crew members exited the plane, with nothing to
indicate a problem. But some time later,
when a technician inspected the Boeing
787 – a Dreamliner, which was in parking position – he discovered plumes of
smoke that could even be seen from the
outside. The reason was a lithium-ion
battery responsible for the Dreamliner’s
power supply, which had ignited itself.
A few days later, there was another
fire in a Boeing 787, this time in the
air. Thirty-five minutes after the plane
had taken off from Yamaguchi in western Japan, the pilots noticed smoke
in the cabin. Their emergency landing at the nearest airport, Takamatsu,
may well have prevented a disaster.
When there’s a fire on board, things
usually get out of control quickly.
During the following months and
years, Boeing had to deal with problems
caused by Li-ion batteries over and over
again. At the same time, reports about cell
phones and laptops that self-ignite and
burst into flames kept appearing in the
media. This increased public awareness
of the fact that Li-ion batteries are very
powerful, but they also have their pitfalls.
In the worst-case scenario, they catch fire.
DANGER FOR WASTE
MANAGEMENT FACILITIES

Battery recycling plant: in the period
from April 2019 to March 2020 670 fires
were recorded, of which 145 could be
attributed directly to Li-ion batteries,
and a further 112 incidents occurred
where Li-ion batteries were suspected
of being the cause of the fire.

Fires during operation are rare, however,
even though they can be devastating on
board an aircraft. Li-ion batteries become
a much greater danger when their life
cycle is over – during collection, disposal
and recycling. If the batteries are destroyed in the process, or are unfavourably deformed in such a way that the positive and negative poles touch each other,
a thermal runaway reaction can occur,
resulting in an uncontrolled exchange
of ions and the release of pure oxygen.
This self-reinforcing process leads to a
fire or explosion that is very difficult to
control by conventional means such as
water. The best solution would be to cut

the air supply and allow the fire to burn
in a more or less controlled manner.
Today, the danger posed by Li-ion
batteries is becoming ever greater. Until
a few years ago, Li-ion batteries were
rare in waste management facilities or
landfills. But now, more and more of
them are reaching the end of their life
cycle and need to be disposed of. Global
figures do not exist, but in Germany,
for example, the number of Li-ion batteries in use tripled between 2009 and
2017 – from 3,300 to 10,000 tonnes
– according to the German Federal
Environment Agency. By 2025, researchers expect the figures to triple yet again.
BURNING VEHICLES

To properly assess the scale of the problem, in October 2020 a sub-group of
the ISWA Working Group on Recycling
and Waste Minimisation (WGRWM)
embarked on research to determine the
effects of this issue internationally and to
see whether there were any good practice
suggestions that could be adopted from
those countries and regions that had addressed this problem most thoroughly.
The information in this briefing is based
on the findings of the responses that were
given in an open-ended questionnaire
distributed to members of both the ISWA
Recycling and Waste Minimisation and
Hazardous Waste Working Groups.
A total of 12 responses were received,
with all but three coming from European
countries; the three non-European responses were from Canada, the USA
and Uruguay. While the survey reports
confirmed that Li-ion batteries were perceived as a fire-risk source, few respondents were able to quantify either the scale
of the problem or provide evidence of incidents caused by Li-ion batteries. There
was one incident of a refuse collection
vehicle fleet in East Northamptonshire
that was burnt out due to Li-ion batteries, and reports of battery storage and
sorting facilities in both France and
the UK that were destroyed by fire.
Assessing the scale of the problem
is therefore difficult because few coun-
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tries keep comprehensive records of
fires in collection vehicles or at transfer
stations, sorting plants and other waste
management facilities. A partial survey
of its largest members undertaken by
the Environmental Services Association
(ESA) in the UK reveals the scale of the
fire problems in these facilities and the
potential contribution of Li-ion batteries to the total number of fires. In the
period from April 2019 to March 2020
670 fires were recorded, of which 145
could be attributed directly to Li-ion
batteries, and a further 112 incidents
occurred where Li-ion batteries were
suspected of being the cause of the fire.
NEED FOR CARE AND CONTROL

Thomas Nigl and a number of other
Austrian researchers examined the results of a survey of recent fire incidents
in Austrian waste management facilities,
but their research was also extended
to incorporate comparable data from
two German states, Saxony and NorthRhine Westphalia, and partial data from
Sweden and Great Britain. However, Liion batteries were not specified within
the categorisation of the causes of fires
in this article. In their conclusion, the
researchers assume that the increase

Jeff Cooper was President of
ISWA and editor of the Institution
of Civil Engineers’ Waste and
Resource Management journal. He
currently works as an independent
renewable energy consultant and
lives in central London

WE HAVE TO ACT NOW!
Comment by Jeff Cooper
Incorrectly disposed lithium-ion batteries are dangerous:
we urgently need to sensitise consumers.
The use of lithium-ion (Li-ion) batteries is becoming increasingly common,
mainly to replace rechargeable nickel
cadmium accumulators. There are now
Li-ion batteries that are described by their
manufacturers as “disposables”, replacing
single-use zinc carbon portable batteries.
There is one main problem with
spent Li-ion batteries: they pose a fire
hazard. This occurs when the anode and
cathode of these batteries come into
contact directly or through any metals in
the surrounding waste. This danger may
happen through any normal handling
of waste, such as compaction in a refuse
collection vehicle, movement by handling
equipment in waste facilities or processing of WEEE, for example, and a fire could
be started. Without stronger guidance to
both waste management and recycling
facilities and also for the public, the problem is set to get worse in future.
At present, the most pressing need
is to reduce the fire risk that results from
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the careless and inappropriate collection,
treatment and processing of Li-ion batteries and to ensure batteries are carefully
stored and handled. Fortunately, in 2020 a
number of guidance notes and other advisory materials were generated to assist
waste management facilities.
Although there has been a long-standing requirement to ensure citizens do not
dispose of batteries or any portable electrical equipment that contains batteries in
their residual waste containers, too many
of these items are still inappropriately
discarded. Of greater urgency is the public
promotion of clearer guidance specifically
for lithium-ion batteries for citizens, which
is essential, mainly because the current
guidance in most countries consists of
general advice about the disposal of portable batteries by households. As a first
step, the guidance from Norway – which is
to tape over the electrical contact points
of Li-ion batteries – should therefore be
adopted in other countries.

ECO
ENGINEERS

RECYCLING

IN A NUTSHELL
Li-ion batteries, an
underestimated danger
Li-ion batteries have a higher
energy density than other batteries,
but are highly flammable in waste
management facilities.
Spontaneous combustion can occur, especially when Li-ion batteries
are deformed so that the positive
and negative electrodes come into
contact. High temperatures can also
cause spontaneous ignition.
When disposing of Li-ion batteries,
the following precautions must
be taken: do not mix the batteries
with household waste, and tape off
both terminals and any protruding
cables. For devices where it is not
possible to remove the Li-ion batteries, they should be removed by a
specialist before disposal.
In addition to the consumer, disposers and specialist dealers must
also be made aware of the dangers
posed by Li-ion batteries.

in the number of fires is due to the increased presence of Li-ion batteries.
There are therefore good reasons to
enhance systems of care and control for
the effective disposal of Li-ion batteries,
including resource conservation, citizen
engagement to ensure proper disposal
of their waste, and protection of public
health and safety. Because lithium is a
raw material that should be re-used from
battery packs and then reclaimed from
spent batteries, it will become increasingly important to try to retain this raw
material in use. While the economic case
for doing so in the 2020s is difficult to
justify, with the circular economy becoming ever more prominent as a guiding principle for environmental action,
recovery of lithium will be critical. To
help implement the circular economy,

citizens must therefore be encouraged
to play their part in separating their
waste and sending it on for recycling.
At present, the most pressing need is
to reduce the fire risk that results from
the careless and inappropriate collection,
treatment and processing of Li-ion batteries and ensure batteries are carefully
stored and handled. In this context, the
introduction of clearer guidance for both
citizens and waste handlers is essential.
In the future, extended product
liability for Li-ion batteries will be
necessary. The distributors of Li-ion
batteries must be obliged to dispose
of them properly. At the same time,
increased efforts will be needed to
recover the valuable and limited raw
materials contained in Li-ion batteries

in an economically viable manner.
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“WE SHOW OUR
CUSTOMERS HOW
IT’S DONE”
Michal Prochazka, Managing Director of turnkey
solution provider Keycycle, on the complexity
of optimising plastic recycling plants.

FACTS
The company
Keycycle, a subsidiary of the
Austrian-based Erema Group,
is a provider of engineering
and consulting services that
entail the smooth integration
of a recycling solution in the
existing production environment
or also complete planning for
a new recycling factory as well
as turnkey solutions, including
sorting, washing and extrusion.
The company has been active on
the market since mid-2018.
The person
Michal Prochazka has been
Managing Director of Keycycle
since 2018. Prior to that, he was
responsible for setting up this
business entity at Erema. He
gained most of his experience in
plant construction and industrialisation during his time in the aviation and automotive industries.
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andling plastics in a sustainable way is one of
the decisive factors for
achieving the ambitious climate goals of
the Paris Agreement. In Europe, heavy
pressure is therefore being put on companies through EU legislation specifying
a required percentage of recycled content in end products and rising waste
recycling quotas. “This is pushing the
European market tremendously, and
in other markets, it is the simple need
to do something useful with the huge
quantities of waste. Mechanical plastic
recycling is a good approach for this,” says
Michal Prochazka, Managing Director at
Keycycle, in his interview with WMW.
Recycling projects are complex, however, because they involve combining
different technologies. “The challenge
grows with the increasing quantities to be
recycled and partially also with the composition of the material streams. We have
to consider carefully how and what we can
sort out of this material stream and where

it makes economic sense to process a material stream all the way to the end-product stage,” Prochazka explains. Moreover,
material logistics and the management
of interfaces pose a certain complexity
in themselves. For instance, the three
main process steps (sorting, washing,
extrusion) require interface management
between the individual process steps.
KEYCYCLE DELIVERS THE PROCESS

Keycycle is not a conventional machine
supplier – in fact, this subsidiary of Erema
actually delivers the process. Fully understanding the process is also the central issue in the turnkey solutions being offered.
“We can manage the interfaces between
the machines, deliver complete factory
plans to the customer and serve as project
managers to carry out a project of this
kind. On the investment side, the costs
for these projects sometimes run into tens
of millions of euros. We pride ourselves
on our ability to manage such large projects and select the right technologies,”

RECYCLING

cess that has been developed, the ink is
removed from the shredded film, which
is then fed into the recycling extruder. In
combination with the Intarema extruder
from Erema, this process has proven effective in trial runs in the pilot plant, already
resulting in orders for five deinking plants.
“It is a new process. We are the company on the market that is furthest along
in developing this technology. That
means, in turn, that we must first show
the customers that the technology works
and that it offers advantages to them
and complies with the usual industrial
standard,” Prochazka says. Keycycle sees
this as a great opportunity since the technology adds a new facet to the issue of
plastic recycling. Prochazka explains, “It
was often difficult to recycle lightweight
packaging with printing on it. Ink removal
now opens up whole new avenues for
customers. If ink can be removed from
the surface first, a colourless or very lightcoloured regranulate can be recovered in
the end, which can be utilised in the process in an entirely different way and can
also fetch higher prices on the market.”
Prochazka says. Along with turnkey
solutions, the company is also active in
the deinking sector and is now launching a new technology on the market.
GREATER FOCUS ON INK REMOVAL

Printing inks pose a major challenge
in the recycling of plastics. Approaches
to solving this problem vary. Reducing
printing directly on the packaging film
is a requirement for the “design for recycling” strategy, but it is often not possible
to eliminate it completely in the many
different fields of application for film
products. Parallel work is therefore underway on deinking technologies. Keycycle
is collaborating with the Spanish technology developer Cadel Deinking with
the goal of removing printing inks during
the recycling process. “In this project,
we are shifting somewhat more towards
mechanical engineering. As part of this
collaboration, we have acquired to right
to exclusively market this technology,”
Prochazka notes. In the deinking pro-

“THE ABILITY TO
MANAGE LARGE
AND COMPLEX
PROJECTS CAN
BE A DRAWING
CARD FOR THE
ENTIRE GROUP.”
Michal Prochazka
Keycycle

TIME TO GET STARTED

The parent company Erema has been a
global market leader in its segment of
machine manufacturing for 38 years.
By contrast, the plant builder and developer Keycycle is only just starting
out in carrying out projects as a general contractor. They largely pertain to
the post-consumer sector. No specific
names can be revealed at this time, but
the clients are large corporations and
manufacturers of branded products.
In 2020, a number of projects were
put on hold due to COVID-19, but the
company has been in the ascendant since
the end of last year. Thus, ambitious plans
have been forged for the next few years:
“Over the next five years, we definitely
want to be the leading plant builder
in plastic recycling worldwide,” says
Prochazka. “We want to become the largest supplier of total solutions. The Erema
Group is growing steadily, and we believe
plant construction and the ability to manage large and complex projects can be a

drawing card for the entire Group.”
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From scrap to ready-to-melt:
innovation at Deral S.p.A.

“OUR INDUSTRY IS FACING

MAJOR CHANGES”
Italian aluminium remelting company Deral S.p.A. has invested
in an innovative treatment cycle for the separation of scrap
impurities. As the plant went into operation, President Mauro
Cibaldi and CEO Pietro Giulio Vincoli answered our questions.

FACTS
Deral S.p.A.
Starting from aluminium scrap,
Deral S.p.A. produces high-quality billets for the national and
international market. To ensure
high quality, the material loaded
into the ovens must be carefully
separated from any impurities.
For this reason, the company has
its own treatment cycle, which
has recently been enhanced by
the Panizzolo Recycling Systems
plant with Mega 1100 hammer
mill.
Panizzolo Recycling Systems
The Italian company builds
high-efficiency and flexible metal
recovery plants. The recycling
plants and hammer mills
designed and built by Panizzolo
Recycling are the result of 30
years of direct experience in the
field of bulky waste refining.
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WMW: Mr Cibaldi, the increased recycling rates of aluminium present an
opportunity for the whole industry.
How has this changed Deral S.p.A.?
Mauro Cibaldi: Over the last few years,
we have been able to expand the range
of incoming aluminium from the relatively high-quality scrap discarded from
extrusion production cycles to more
impure raw materials. Today we are
able to include material from the demolition of windows and profiles in the
melting cycle. This change has resulted
in greater attention being paid to the
quality of recycling and to the enhancement of the raw materials from scrap.
How did this process develop at
Deral S.p.A.?
Cibaldi: In 2015, this process saw the replacement of the old line with a first Flex
1000 mobile drum plant from Panizzolo

complete with eddy current. Then, over
the years, we have also implemented
it with an X-ray selector that allows us
to effectively identify and separate the
secondary alloys from the primary aluminium ready for use. At Deral today, we
are structured for a production of around
40-45,000 tonnes per year of finished
product and we expect strong production growth over the next ten years.
Can you give us some numbers in
terms of your staff and business?
Cibaldi: We currently have 35 employees and five directors, and we occupy an
area of about 28,000 square metres. This
includes 4,000 square metres dedicated
to production in a covered warehouse
and 600 square metres of office space.
Your growth was made possible by
an innovative treatment cycle

RECYCLING

“ALUMINIUM IS
100% RECYCLABLE,
WITH ITS
RECYCLING
PROCESS
REQUIRING 1/20TH
OF THE ENERGY
THAT WOULD BE
USED STARTING
FROM THE RAW
MATERIAL.”
in which Panizzolo Recycling
Systems plays a key role. How does
the Panizzolo system make your
treatment cycle more efficient?
Pietro Giulio Vincoli: When the business
first started, we worked with shear presses
and carried out the selection and cleaning
phases manually. In particular, our doubleshaft shredder produced a very large piece
of aluminium (50-60 cm) and forced us
to slow down production. Furthermore,
the quality of the product was not perfect, with clear repercussions at the time
of casting. One of the first machines
installed, due to timing reasons, was the
Flex 1000 mobile drum, which started up
in a very short time, while we have now
switched to a stationary Mega 1100 hammer mill. Our first need was to increase
the production capacity of the grinder
and from the first accounts of the new
production cycle we have already seen a
clear improvement. With the grids set for
our scrap, we have calculated a productivity of about 15 to 16 tonnes per hour.

Pietro Giulio Vincoli
CEO of Deral S.p.A

“SINCE THE
RECENT STARTUP,
WE HAVE
INCREASED
PRODUCTION
FROM 12 TO AN
AVERAGE OF 15 TO
16 TONNES PER
HOUR.”

What hourly productivity do you
expect from the new plant?
Vincoli: We will definitely produce
at least 12 tonnes per hour, but since
the recent startup we have already calculated that we are producing an average of 15 to 16 tonnes per hour.
What environmental policies do
you apply at Deral S.p.A.?
Cibaldi: We are certified under ISO

Mauro Cibaldi
President of Deral S.p.A.

9001, ISO 14001 and also under Council
Regulation (EU) No 333/2011, which
certifies the transformation of our waste
into secondary raw material. In addition,
in December 2020 we received the environmental assertion validation certificate.
How do you think the sector will
change in the coming years?
Vincoli: Major changes are taking place
in our industry. Over the next 10 to
15 years, there will be an increasing
number of structured companies with
complete systems that will carry out
the total enhancement of the material
in-house. In this process, the figure
of the simple scrap dealer will disappear. In order to face the near future,
companies must therefore structure or
deconstruct themselves. An example?
As a foundry, we collect demolition
material or ready-made material; there
is no longer any middle ground.
Cibaldi: At a European and national level,
a whole series of incentives are flourishing for products and materials that have
particular value within the circular economy. Among these materials, aluminium
plays one of the most important roles.
Aluminium is 100% recyclable, with its
recycling process requiring 1/20th of
the energy that would be used starting
from the raw material. It is being used
to an ever-increasing extent due to its
lightness and strength, and it emits very
little CO2 during melting. All these are
elements on which we are focusing heavily and they will ensure that aluminium
becomes the material of the near future.
And how will this change Deral?
Vincoli: At Deral, thanks to the very
strong demand for aluminium and the
regulations aimed at reducing CO2, we
are considering making an additional
investment in the treatment plant. For
this reason, I think that the 1100 Mega
Panizzolo shredder has considerable
chances of success for the treatment of
aluminium. With the same machine,
it is possible to work both the profile
and the casing and also other types
of aluminium. However, it remains a

low-cost machine of a decent size.
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PRODUCT
NEWS
2+3 knife system:
innovation from the
Danish manufacturer
ELDAN

NEW KNIFE SYSTEM IMPROVES
PERFORMANCE BY UP TO 10%
Danish recycling equipment manufacturer ELDAN Recycling has
updated its Multi Purpose Rasper to improve performance by
splitting up knives in a new 2+3 system.
The improved Multi Purpose Rasper saves
the customer up to 10% power consumption compared with the old knife system, or
the energy saved can be used to improve
input capacity by up to 10% depending on
material type, screen size, etc. At the same
time, the 2+3 knife system enables a lower
running temperature, which is always an
advantage when running flammable ma-

terial in particular. “The traditional knives
were made with five knife tips on each. We
simply split that into two parts with two
and three tips respectively, and moved half
the knives further down to even out the
energy usage,” says Jan Kjær, Head of R&D
at ELDAN Recycling. The new rotor and
knife system can be installed in customers’
existing machines, but as is the case with

all spare parts for ELDAN machines, the
knives and rotor for the old system will also
be available to customers preferring that
option in the future.
Since 1956, ELDAN Recycling A/S has
been involved in the ongoing technical
development of machinery and methods
for turning recycling into an efficient and
profitable business.

WEHRLE: NEW SOLUTIONS FOR
LEACHATE TREATMENT
The “Direct-RO” is a packaged plant based on reverse osmosis technology,
with all required components on board standard 40’ containers.

Wehrle Direct-RO: the RO membranes used are spiral wound
type arranged in a feed & bleed
configuration.
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For landfill operators, the Direct-RO is a basic
and cost-effective, quick-to-install treatment solution that offers all the benefits
of state-of-the-art technology, including a
graphical touchscreen-based user-machine
interface and remote access. The Direct-RO
is available in three different sizes: S for up
to 80 m³/d inlet capacity, M for up to 160
m³/d and XL for up to 260 m³/d, each with
either two or three filtration passes and
operating at 80 bar system pressure. The
RO membranes used are spiral wound type
arranged in a feed & bleed configuration
that allows the throughput to be varied
while keeping a constant cross-flow velocity.

Spiral wound membranes are produced in
high quantities and are available from many
suppliers around the world. Operators of
the Direct-RO are therefore not dependent
on a single supplier. Building RO systems
is nothing new for the leachate treatment
expert: WEHRLE has already been using
reverse osmosis and nanofiltration membranes for over 20 years. Previously, these
plants had been individually designed and
tailormade for each and every project. With
the Direct-RO, WEHRLE has standardised this
product to react to market demands for a
basic treatment solution with quick delivery
and start-up and an attractive price.

INNOVATION

PRODUCTION OF CLEAN COMPOST FROM MIXED MSW
OWS has developed the SORDISEP system to produce biogas and
treat the remaining digestate from mixed-waste organics.
The compostable fraction, consisting of
organics and wastepaper/biodegradable
plastics, is one of the largest components
remaining in the rubbish bin after the
recyclables and garden waste have been
recovered. Therefore, these compostables
represent the largest potential for increasing diversion and recycling. The SORDISEP
technology combines dry anaerobic DRANCO digestion with wet refining of the digestate. Wet separation allows for fine screening and wet separation at a level that is not
feasible in the conventional dry-composting process. The technology is proven on a
large scale and has been running for over
five years in the municipal waste processing

facility in Bourg-en-Bresse (France). This
facility treats about 66,000 metric tonnes
of mixed waste and 7,500 metric tonnes
of green waste on an annual basis. Due to
the implementation of the well-engineered
wet separation and clean-up process,
this plant is able to produce high-quality
compost from mixed household waste. The
quality of the end products was assessed
and the quality of the compost compared
to compost derived from garden and food
waste as well as from source-separated
organics. It was found that the SORDISEP
compost was low in heavy metals, plastics
and other manmade impurities. Impurities
>2 mm were even lower than the average

P.b.b. 02Z030115 M, Industriemagazin Verlag GmbH, Lindengasse 56, 1070 Wien, Retouren an Postfach 100, 1350 Wien

of 744 samples of compost from
source-separated organics. As a
consequence, all parameters related to pollutants and impurities
are within the range of compost
from source-separated collection
and well below EU fertiliser standards.
This technique is of particular interest for
congested cities and areas with high-rise
apartments. Separate organic waste collection becomes obsolete and will result in
large savings in overall collection costs. The
production of clean compost and recyclable fractions from mixed-waste organics is
now feasible and represents a giant leap in
the progress towards zero waste.
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PRODUCT
NEWS II
FORREC INTRODUCES TX1600 SHREDDER
Forrec has designed and produced TX1600:
the new shredder for the disposal of end-of-life tyres
ELT (end-of-life tyres) management has become a global issue and the correct disposal
of this kind of solid waste has become more
and more crucial. Forrec has designed and
manufactured a complete system for the
treatment of end-of-life tyres, which fulfils
the new different requirements concerning
the correct disposal of this kind of waste. The
plants developed by Forrec for scrap tyre
recycling are zero impact systems that allow
a clean product to be made ready to be
employed as a second raw material in many
contexts. The TX1600 Shredder is one of the
latest systems for tyre recycling designed by
Forrec to respond to specific needs, without
compromising on productivity, which must

never fall below 5 tons per hour for the treatment to be economically sustainable. The
new TX1600 shredder is equipped with special “clean cut” blades which fulfill the problem of fraying the steel wire in the rubber of
the tyre. The TX1600 shredder is designed
with particular attention to operating costs:
low speed and high torque guarantee maximum performances with low consumption.
A plant using the new TX1600 technology
has already been supplied by Forrec to a
customer in the United Arab Emirates. Forrec
will explain in detail its technology for the
treatment of tyres in a free webinar that can
be accessed via the link on the company's
website www.forrec.eu.

TX1600: designed with particular
attention to operating costs

TOMRA INTRODUCES NEXT-LEVEL-PRECISION
FLAKE-SORTING SOLUTIONS
AUTOSORT FLAKE and INNOSORT FLAKE
promise unparalleled recovery and purity rates of polyethylene terephthalate
(PET) as well as polyethylene (PE) and
polypropylene (PP).

Tomra: now accurately sorting PP
and PE flakes as small as 2 mm

40

WASTE MANAGEMENT WORLD 2/2021

The recycling industry is currently facing
high demand for recycled polyolefins,
but recycling rates are still very low. In
response to this, TOMRA recently launched
the latest application for its INNOSORT
FLAKE. The machine, which was first
launched in 2018 and is designed solely
for PET flake sorting, is now equipped with
a PO-specific sensor to sort polyolefins by
both colour and material. The PO-specific
sensor used in TOMRA’s FLYING BEAM
patented technology works in unison
with dual full-colour camera technology
to gather enough spectral information to
accurately sort PP and PE flakes as small as
2 mm. These outstanding features prove
particularly beneficial, since PO flakes
typically have a higher level of contamination of other polymers and/or have a mix
of colours. Moreover, INNOSORT FLAKE has
a more flexible mechanical set-up and is

designed to process higher throughputs of
more contaminated flake fractions. Valerio
Sama, Head of Product Management at
TOMRA Recycling, summarises: “PE and PP
are both polyolefins and, if mixed together,
they negatively impact the recycling
process. Separating PE and PP is a complex
challenge even for sensor-based sorting
technology, but we set out to develop a
new NIR sensor specifically for this application. With the launch of our new INNOSORT
FLAKE, we’ve further strengthened our
position as the ‘go to’ technology provider for plastic flakes.” Another important
and high-performing product in TOMRA’s
flake-sorting portfolio is AUTOSORT FLAKE.
AUTOSORT FLAKE is used in high-end
applications, such as bottle-to-bottle recycling where quality demands are particularly high and contamination levels of the
infeed material are low.

INNOVATION

CASE STUDY
METRAN UPGRADES TO
UNTHA TO GET THE BEST
OUT OF RIGID PLASTICS
COMPOUNDS
Austrian company Metran specialises in the processing of
rigid plastics, a fairly new waste collection category. In the
XR3000C shredder from UNTHA, the company has found the
perfect solution for single-phase shredding.

UNTHA customer Metran is particularly impressed
with the compatibility of the blade blocks, the
rotor and the stator with the iron and metal parts
that are attached to the plastic components.

Metran focuses on the material recycling of industrial metals
such as aluminium, zinc, copper and stainless steel as well as
high-grade plastics, all from waste materials. It is part of the
Müller-Guttenbrunn Group, which has 600 employees worldwide. Metran has been studying material compounds and how
to break them down in order to recover precious raw materials
for quite some time. The shredding of plastic parts was a particular challenge, which the recycling specialist sought to solve by
utilising the most innovative and efficient solutions on the market. “During our research, we came across UNTHA and were able
to test the XR directly on our premises with the materials we are
looking to process – rigid plastic parts that are collected by the
municipality. We realised that the unit is exactly what we had
been looking for and that it delivers the cut we require to obtain
a two-dimensional output sized 5 cm or smaller for further
processing,” explains Gunther Panowitz, Managing Director at
Metran. A stationary version of the new XR3000C has been in operation in Kematen since July 2020. Experience has shown that
the UNTHA shredder is also ideal for other material flows, for
instance for breaking down more complex copper compounds.
“Our people are curious. Every day, we try something new to see
what works and what doesn’t,” says Gunther Panowitz.
The particular challenge that Metran had to face was the
single-phase shredding of rigid plastics that are bonded with
iron and metals. With the XR3000C and its competence when it
comes to single-phase shredding, Metran has found the perfect
shredder for precisely this sort of application. The company
is particularly impressed with the compatibility of the blade
blocks, the rotor and the stator with the iron and metal parts
that are attached to the plastic components, and with the geometry of the shredded parts. Other benefits for Metran are the
low electricity consumption, straightforward maintenance and
high throughputs of up to 10 tonnes per hour. “The machine is
expensive, but it absolutely does what it says on the tin,” is how
Gunther Panowitz sums up the experience.
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LATERAL THINKING

Rotterdam: the busiest harbour in
Europe and the extensive distribution system including rail, roads and
waterways have given the city its
nicknames “Gateway to Europe” and
“Gateway to the World”.

How do circular and lowcarbon cities influence
the future of waste
management? An ISWA
initiative aims to develop
a calculating tool based
on the example of the
Dutch city of Rotterdam.
What can we learn from
the example of the
gateway to Europe?
42
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NO DOUBLE
DUTCH

otterdam, Europe’s largest
harbour city and the home
of the General Secretariat of
ISWA, has both the pain and the privilege
of being the first experimental early-adopter city in the Circular and Low Carbon
Cities (CALC) project. This project,
commissioned by the ISWA Scientific
and Technical Committee (STC), seeks to
break the business sector monopoly on
evidence-based circularity with its focus
on cities. CALC has the ambitious goals
of convening and facilitating a network of
circular cities, and working with them to

develop and test circularity metrics. The
project is now entering its second year.
FOCUS ON THE WAY MATERIALS
FLOW THROUGH CITIES

CALC focuses on real-time circular processes in cities and thus differs
from many other circularity initiatives,
ranging from the Ellen MacArthur
Foundation’s Circulytics to the work of
the International Resources Panel, which
primarily focus on materials and design.
In CALC, the basic idea is that processes
are actionable: a focus on circular pro-

LATERAL THINKING

Rotterdam and Vitoria-Gasteiz (Spain),
Vienna and Milan talk about their issues
with textiles, and European cities such
as Helsinki and Oslo discuss bio-waste
with Keene, New Hampshire (USA).
Additional cities are invited to join these
and other cities, which have participated
in the CALC network since mid-2020.
HOW CIRCULAR IS A CITY?

cesses such as repair, re-use, re-purposing,
renovation or rental provides cities with
information to inform policy and practice and facilitates transparent change.
ISWA, the International Solid Waste
Association, is supporting the transition
to a circular economy and is encouraging
its members and their national and regional governments to move to a circular
economy. With its diverse base of members from waste management, academia
and the production sector, ISWA is well
placed to initiate such a project and also
to put its own spin on the task of creating
evidence-based metrics on circularity.
Thus, while other circularity initiatives
push for changes in design and material
choice and packaging and distribution,
which give feedback to stakeholders in
production, logistics and consumption,
CALC’s metrics are by, for and about
cities, and specifically for complex cities
and/or urban regions in high-income
countries and emerging economies.
In the CALC network, the Porto region of Portugal exchanges ideas with

In its first year, 2020, CALC’s 20-person
volunteer project team focused on
developing concrete, evidence-based
metrics on city circularity. The first
metric is availability, that is, the presence of circular processes in a city. Data
gathering is simple: count the premises
where circular processes are located.
The second metric is intensity, that is,
how much material is actually flowing
through these circular processes. This
can be calculated based on kilograms
or on items, or on a combination.
The third metric is impact. Technical
University of Munich student Kartik
Kapoor has been developing this metric as part of his MSc thesis. Impact is
expressed in tonnes of CO2-equivalent
saved through the use of circular processes compared to those products or
materials going to disposal or recovery.

“CALC
EMPHASISES
THE POTENTIAL
ALREADY
PRESENT IN
CITIES TO
EXTEND THE
USEFUL LIFE OF
PRODUCTS AND
PROCESSES, AND
FOCUSES ON
DECISIONS THAT
ARE MADE BY
THE CITY.”
Anne Scheinberg
Global Recycling Specialist
ISWA Working Group on Recycling
and Waste Minimisation

CO2 IMPACTS OF CIRCULARITY

There is broad agreement that the circular
economy is a good thing, but what is its
actual impact? CALC emphasises the potential already present in cities to extend
the useful life of products and processes,
and focuses on decisions made by the city,
its citizens, its markets and its contractors on whether to refuse (to buy new)
to repair, re-sell, refurbish, or the like. To
do so, a CO2 or greenhouse gas (GHG)
calculator is needed to compare scenarios.
CALC team members assessed the
CO2 calculators available and decided
that the USEPA WARM Model offers the
best basis for metrics that illustrate the
impacts of circular processes in complex cities. WARM is process-focused
and a scenario-based decision support
model. One drawback is that, in its current form, WARM is based on North
American defaults for transport and
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other energy-intensive processes, which
can be addressed by either changing the
reference databases in the “background”
or producing a new set of background
life cycle assessment (LCA) databases.
ROTTERDAM: COMPLEX CITY

Rotterdam city government has existing policy priorities in relation both to
the circular economy – the city is to be
100% circular by 2050 – and to reducing
carbon emissions – the city has agreed
to become climate-neutral by 2050.
Daan van den Elzen, Rotterdam’s waste
management representative and chair
of ISWA’s Young Professionals Group
(YPG), states that “the circular economy
and climate ambitions have been operating on different policy islands which, if
they worked together, could make more
substantiated policy decisions regarding

The Project: CIRCULAR AND
LOW CARBON CITIES (CALC)
A joint initiative of the ISWA Working
Groups on Recycling and Waste Minimisation, Climate Change and Waste
Management, Biological Treatment of
Waste, and Communication and Social
Issues
The goal of the project is to research,
develop, test and support the basic
metrics of circularity and low-carbon cities
through elaboration of an open-access
tool, in the form of a calculator, for cities
and regions. The purpose of the tool is to
provide quantitative, transparent, comparable and practical points of measurement
for cities using the tool as an input for
decision-making about materials management on a city-wide basis. The calculator is
designed to empower cities to understand

how their materials management systems
“perform” in terms of circularity and CO2
emissions, how the processes in the city
promote or degrade sustainable resource
use, and what kinds of interventions – in
the city or in the value chains of the materials flowing through the city – could bring
about an improvement.
The project will focus not on modifying the behaviour of individuals, but
on changing operations at systems level,
so that the “new normal” of current and
future materials management systems
promotes a longer useful life of products
and materials, more and higher-value
recovery, cleaner streets and parks, and
lower levels of disposal. For this to happen,
all the incentives need to line up so that

COMPACTION
Contact us:
+4597371799
runi@runi.dk
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Many solutions also for separation of food waste

20 years of experience

users of the system follow an easy path that
leads to low-carbon and circular management
of products and materials that are discarded.
The project team has agreed on a “shortlist” of focus products and more general
materials streams as the basis to develop
and test the methodology. These have been
selected based on the priorities of Rotterdam.
For other cities, the recommendation would
be to choose at least three of the following
materials or streams: textiles (shoes or children’s clothing), organics: GFE (vegetables,
fruit, plate and preparatory food waste) plus
bread, distribution packaging (pallets), WEEE
(one specific kitchen appliance such as coffee
makers or refrigerators), and construction and
demolition materials (plywood and related
composite wood materials, both in construction and in demolition). For more information, please contact Dienke Dijksterhuis at
ddijksterhuis@iswa.org.

both goals.” Rotterdam looked back into
the chain of products and waste streams
in order to understand where in the process of a product most CO2 emissions
are being emitted. Understanding that
most emissions take place in the resource extraction and production phases
was an eye-opener since many climate
and circularity initiatives only focus on
changing the fuel to more sustainable
alternatives, but more or less continue
with the same processes. “CALC caused
this mindset to shift, which is important
for a city municipality in which different departments compete for the same
limited budgets. By forming decisions
on evidence-based metrics, more objective and impactful decisions can be
made on where resources should flow.”
For CALC, 2021 will see the release and
beta-testing of a data portal – integrated
with the Sustainable Development Goals
on waste management and recycling – that
enables cities to enter their data, reconcile
it with international composition categories, score their circularity and calculate
their CO2 reduction from intensifying and
facilitating waste prevention, recovery and
recycling activities. Thus any CALC city
can also report to UNEP and UN-Habitat
on their progress towards sustainable

materials and waste management.
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ISWA
INFORMATION
Visit www.iswa.org for more information

WE ARE READY.
ARE YOU?

T

On 31 March, ISWA unveiled its brand
relaunch with a new logo and new website.
And there is much more to come.

he International Solid Waste
Association (ISWA) has gone
through many changes in
the last 50 years as it has adapted to an
evolving industry and its growing role
on the international stage.
The importance of sound waste management is increasing dramatically over
time as it also contributes to major global
themes such as climate change and,
more importantly, the central role played
by sound resource management within
the transition to a circular economy.
For ISWA, the year 2020 was
again very much a year of change.
We celebrated our 50th anniversary, settled into our new offices in
Rotterdam, started to refine our strategy with our newly elected board and
are working towards an added focus
of the circular economy, to connect better with the above-mentioned themes.
As we look to the future as an association, we are keenly aware of the need
to revamp ISWA’s image to connect better with the latest trends in the industry,
and to broaden our appeal to a larger
and more diverse group of companies
and institutions.
For that reason, and many others, we
concluded that our corporate identity
was no longer up to par. Recognising
when this is the case may seem difficult,
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but in the life of an association moments
arise that lend themselves very well to
change or even necessitate one.
The motivation behind a relaunch
project is often a combination of several
factors but the starting point is that our
branding and website are critical for
us. They are our identity, set us apart
from others and are designed to leave a
memorable impression. This recognition
increases our perceived value, provides
insight, sets expectations and makes it
easier for us to acquire new members
and customers.
It is, for ISWA, also the first step into
the next 50 years where we want to reach
out more, broadening our audience and
growing our relevancy for our members
and the international community. The reinvigorated brand will help position ISWA
as a leading voice in the waste management arena. Meanwhile, the new modern website will allow us to create
a better experience for both our members and stakeholders.
As many factors influence a change in
the look and feel of an organisation or
association, you may have noticed that
our logo has changed from green to
blue. The green is still an integral part of
our branding and you will see it across
our website and content, but we made
the strategic decision to switch to blue.

Marc Tijhuis presenting the
new ISWA logo.

Blue is a colour that can be interpreted as a sign of trust and is used
by many international organisations,
including the United Nations. Although
green is frequently used by environmental organisations and ISWA is dedicated
to the environment, we do so much
more – as do our members. You will
notice that besides blue and green, we
have also retained yellow in our colour
palette to symbolise our shared journey
towards healthier oceans, skies and soil.
There is also the added bonus that
blue works better in contrast with
other colours and is easier to identify
on screens in particular. It is also more
inclusive for those with disabilities as it
is easier for those with colour blindness
to see.

We truly hope that you will love the
modernised ISWA look and feel, which
will allow companies and members to
better showcase themselves as well as
enabling our network to access our services more smoothly. This has been a very
comprehensive process and on behalf of
our President Carlos Silva Filho we would
like to express our gratitude to the ISWA
General Secretariat and the designer who
carefully coordinated the whole project
and delivered an excellent job. We would
also like to thank the board and all our
members who volunteered and contributed to make it happen.
We are ready for the upcoming
50 years. Are you? Join the family!
Kindest regards, Marc Tijhuis
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WORLD
WATER
DAY 2021
Valuing water means keeping this
vital resource clean
By Carlos Silva Filho

S

ound waste management
practices are the key to reducing pollution in our rivers
and water bodies, and subsequently our
oceans. ISWA has been exploring and
clearly establishing the link between
sound waste management and the necessary measures to prevent waste reaching our oceans.
World Water Day 2021, celebrated on
22 March, is about what water means to
people, its true value and how we can
better protect this vital resource. World
Water Day celebrates water and raises
awareness of the global water crisis, and
how we can support the achievement of
Sustainable Development Goal (SDG) 6:
water and sanitation for all by 2030.
It is estimated that every year at least 8
to 13 million tonnes of plastic, the equivalent of one full refuse truck per minute,
finds its way into the world’s oceans. If no
action is taken, this number is expected
to increase to two full refuse trucks of
plastics per minute by 2030, and four per
minute by 2050.
IT IS TIME TO TURN OFF THE TAP and
address the source of this problem.
Water has enormous and complex value
for our households, food, culture, health,
education, economics and the integrity
of our natural environment, and the
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value of water is about much more than
its price. If we overlook any of these values, we risk mismanaging this very finite,
irreplaceable resource. SDG 6 is to ensure
water and sanitation for all – without a
comprehensive understanding of water’s
true, multidimensional value, we will be
unable to safeguard this critical resource
for the benefit of everyone.
Through ISWA’s Marine Litter Task
Force, established in 2017, and various
other projects around the world, ISWA
aims to stop waste from reaching our
water bodies and, subsequently, the
oceans by deploying sustainable waste
management solutions worldwide.
According to ISWA’s 2017 Global Report
on Marine Litter, it’s only possible to
keep waste out of water bodies by improving solid waste management inland
and tackling the leakage spots, which
are usually related to a malfunctioning
in a city’s waste system.

The ISWA Marine Litter Task Force
aims to prevent littering and dumping
of waste items, especially in areas where
there is an absence of a suitable collection infrastructure. The Task Force has
dedicated its attention and efforts in different parts of the world towards the assessment of how much and what types
of waste reaches our oceans, to share
and develop best practices for sound
collection and disposal of municipal
waste, and to identify and demonstrate
realistic solutions that can be adopted
by local, regional and national authorities in order to prevent materials reaching water bodies.
As an example of such initiatives,
the Integrated Solutions to Fight
Water Sources Pollution Towards
Plastic Recovery and Circularity in
Environmentally Protected Regions in
Brazil project, funded by the Swedish
EPA, is currently being implemented with

“MARINE
LITTER HAS
BECOME A
GLOBAL
PROBLEM AS
WASTE IN
THE WATER
DOES NOT
RESPECT
TERRITORY
BOUNDARIES.”

Carlos RV Silva Filho
ISWA President

the objective to prevent or reduce the
use of single-use plastic products, accelerate the transition towards a circular
economy prevent water pollution from
land-based sources while also promoting
a global evolution of efficient resource
management.
The Clean Oceans through Clean
Communities (CLOCC) project, funded by
the Norwegian Agency for Development
Cooperation, fosters knowledge sharing
and collaboration among all stakeholders to reduce marine litter and plastic
pollution by improving waste management systems in communities. The
project utilises a strategic approach,
ISWM (Integrated Sustainable Waste
Management), and draws on the knowledge from a network of highly skilled
waste management practitioners and
trainers to support the development
of local waste management plans and
access to finance for infrastructure and
debottlenecking in material recovery
ecosystems.
A major tool to assist with related
research and support the implementation and development of such projects
is the ISWA Plastics Pollution Calculator,
developed in partnership with the
University of Leeds to identify the mechanisms of plastic leakage, key hotspots
and potential solutions, the aim of
which is to help governments to effectively and efficiently combat marine
litter. The calculator is a scientific tool to
measure the origins of marine litter, its
flows, and most importantly to suggest
tailor-made engineered solutions and
policy interventions to eliminate those
sources of water pollution.
Marine litter has become a global
problem as waste in the water does not
respect territory boundaries. Thus it is
urgent to consider the need for stronger
global cooperation to deal with all aspects of marine litter and prepare a concrete answer to achieve the goals set by
the SDGs to be accomplished by 2030.
ISWA aims to bring the international
community together to discuss, analyse
and implement solutions to tackle the
causes behind water pollution caused by

solid waste.
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COUNTRY FOCUS

GAME CHANGER?

T

he hopes pinned on Joe Biden
are high. With the United
States having rejoined the
Paris climate agreement,
environmental organisations, many Democratic voters and, not
least, the international community have
been expecting the Biden administration
to step on the gas when it comes to other
environmental issues as well: more recycling, legislation for better waste treatment
and incentives for waste reduction.
“The new president has a very aggressive
environmental agenda. But in the coming
months, his top priorities will be to fight
the Covid pandemic and stabilise the US
economy. That’s what he was elected to do,”
says David Biderman, CEO of SWANA, the
Solid Waste Association of North America.
On top of that, to get tougher environmental legislation through the Senate,
Biden probably needs Republican support. And their willingness to cooperate
with the Democratic president is probably low. When the latest Covid Relief Bill
was passed, just one Republican voted
for Biden’s proposal. All the others voted
against it for partisan political reasons.
This does not mean, however, that Biden
is completely incapable of acting on environmental issues. In particular, the Clean Future
Act, which is currently being discussed in
Congress, could bring about considerable
improvements, for example in the direction
of a National Bottle Bill, which would ensure that there is mandatory bottle recycling
throughout the USA and not just in ten
of the 50 states, as is currently the case.
The other lever Biden could use is infrastructure legislation. After more than
ten years of gridlock, Republicans also see
the need to bring this issue back into focus.
According to Democratic ideas, much-
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needed infrastructure improvements should
be tied to green energy concepts and also to
environmental justice. “Some landfills and
other waste processing facilities operate near
where disadvantaged people live. It is possible that a focus on environmental justice
would be tied to increased support for recycling and waste prevention,” says Biderman.
And there is something else that gives
cause for optimism. The EPA, the United
States Environmental Protection Agency,
has, in part at SWANA’s suggestion, recently
proclaimed the ambitious goal of increasing
the recycling and composting rate from
the current 32.1% to 50% by 2030. With
EPA’s very ambitious new chief, Michael
Regan, the effort could now pick up steam.
“It’s a goal and not a law, so there are no
penalties if the goal is not met, but I see
right now a great willingness to push the
issue,” Biderman says. “The same is true
for efforts to define maximum contaminant levels for per- and polyfluoroalkyl
substances (PFAS) in drinking water, another issue SWANA is involved with.” It
appears Biderman and SWANA will be

very busy over the next few years.
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With Joe Biden now in office, not everything will change
immediately for America’s waste management industry.
But there are opportunities for improvements.

“THE NEW
PRESIDENT
HAS A VERY
AGGRESSIVE
ENVIRONMENTAL
AGENDA.”
David Biderman
CEO SWANA – Solid Waste
Association of North America
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