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PST PLANT INSTRUMENTAL IN ACHIEVING RECYCLING TARGETS.
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PRODUCT INFORMATION

‘A sound waste
policy leads to
lower costs and
lower waste
collection
charges

‘More than 80 percent of glass packaging

< reused in new bottles and jars

Municipalities are invited to participate voluntarily.
Practice has shown that municipalities that operate a
sound waste policy and separate more, enjoy lower costs
and as a result lower waste collection charges; a clear and
immediate result. “The municipalities themselves have
also demonstrated their ambition by joining the Minis-
try in developing a vision on waste, that goes hand in
hand with an equally ambitious implementation pro-
gramme. That programme can count on broad support

among the municipalities", explaincd 1&M.

Dual profit

One of the key principles behind the VANG project is
that berter separation must not result in higher waste
collection charges for the population. The ‘polluter pays
principle is fully enforced. For municipalities this is an
essential trigger for achieving the ambitions set by I&M.
At the same time, more and more waste substances are
becoming worth money. For municipalities, that fact
represents a dual profit; both financial and environ-
mental. In addition to the cost aspect, the partners also
face the challenge of taking up their own social responsi-
bilicy. Experience from practice has shown the Ministry
chat better waste separation often also leads to more
employment opportunities and local opportunities for

innovation.

Encouraging the right behaviour

Naturally, achieving the VANG targets depends on the
cooperation of individual citizens. The next obvious
question is how cooperative are they? Are citizens in
fact sufficiencly willing to consistently separate waste

and reduce their domestic waste flows, and what

encouragement is available to them to make them take
part? According to the Ministry, the separation of paper
and glass has become fully accepted; if the process is
made easy enough, it is sclf-evident for people to join in.
Waste separation needs to offer households an advan-
tage, for example in the form of lower waste collection
charges. It is all about empowerment and encouraging
the right behaviour. There is of course a difference if peo-
ple live in a block of fats in a city, in a rural area or in
low-rise accommodation. Part of the VANG programme
is to organise pilot projects t© investigate the circum-
stances in which people do separate their waste correctly;

for example in high-rise accommodation.

Chain approach .

Separating waste is one thing, but even waste separation
will not necessarily lead to less waste at the end of the
chain, What can the Ministry do about that situation?
How can Central government and municipalities ensure
Jess waste per citizen? The policy at 1&M is primarily
aimed at preventing waste, for example by working
together with the packaging industry o examine the
amount of packaging produced. According to the Min-
istry, the knowledge and commitment of every link in
the chain will be needed, including individual citizens
and municipal authorities. In relation to all chains where
their intervention is meaningful, municipalities and
Central government will take the initiative of investigat-
ing how best to deal with raw materials throughout the
chain. Tt starts at the front end of the chain with sustain-
able products. But at the end of the chain, consumers
have a role to play too. “Not thoughtlessly disposing of
items, Or purchasing items that are thrown away soon
afterwards can make a huge contribution to preventing

the creation of waste,” argued the Ministry.

Improved use of raw materials

Over the coming period, the greatest challenges lic in
tackling the chains. Within its VANG programme, the
Ministry is therefore encouraging cooperation between
the chain parties. A chain is-currently being established,
for example, for nappies and incontinence products. In
other chains, such as soft drink cartons, plastics and tex-
tiles, it is hoped that cooperation will lead to better use
of raw materials, in the future. At the end of the day,
VANG aims to smooth the path for better made prod-
ucts, which can subsequently be better used, and at the
end of the cycle better scparated and collected, in such 2

way that the raw materials are recovered.
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CASE STUDY

Since 1 January 2015, every member state of the
European Union has been obliged to recycle 95%
of the weight of an end-of-life car. At least 85% of
materials must be recycled, while the balance up to
at least 95% can be achieved with recovery, for
example by energy recovery from incineration. The

Netherlands already met these requirements in 2013
and 2014 and will probably do so again in 2015.
Thanks to the PST plant in Tiel. |

Text Yvonne van der Heijden Infographic Michel Giezen Photography Maarten Corbijn

“Without the post-separation of shredder waste at the PST plant, the
Netherlands would not comply with the European obligations for car
recycling,” says Hans van de Greef, the director of ARN Recycling.
“The reason for this is that roughly 20% of an end-of-life car’s weight
remains as shredder waste after it has been dismantled and shredded. It
is impossible to comply with the requirement to recycle 85% of an end-
of-life car if that waste is incinerated or landfilled.”

Van de Greef points out that the official figures for ARN's recycling
performance in 2013 and 2014 showed that post-separation was essen-
tial to increase the recycling percentage. “In 2014 the toral recycling
rate was 86.1%, with an additional 9.9% recovery. The PST planc
accounted for 2.1% of the recycling of materials and 4.4% of the
energy recovery. The year before, ARN reported a total of 86.0% recy-

cling and 9.9% recovery, including 1.7% recycling and 4.3% energy
recovery by the PST plant.”

The secret

The secret of the PST planc lies in its advanced and complex separation
installation. Van de Greef: “With mechanical separation, there are a
great many steps involved in recovering raw marerials from shredder
waste that comes mainly from cars. Those steps include sieving, which
involves separating materials on the basis of particle size and separating
materials in air or liquid on the basis of density and magnetism. This
leaves end fractions, such as plastics, fibres, minerals and metals, inclu-
ding copper, aluminium and iron.”

The aim of the PST plant is to process at least 40,000 tons of shredder
waste a year. “That is the toral annual volume of shredder waste »
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That the statutory target was +chieved two years ago is partly
due to a LIFE+ subsidy of one million euro that ARN received

from the EU in 2011

e e————

from end-of-life cars in the Netherlands. In 2014, we recycled 40% of
the shredder waste supplied to us. Before the PST plant went into ope-

ration, that waste would have been incinerated or landfilled.”

LIFE+ subsidy

That the statutory target was achieved two years ago is partly due to a
LIFE+ subsidy of one million euro chat ARN received from the EU in
2011. “The LIFE+ subsidy enabled us to scale up the PST plant from the
test phase to a fully operational facilicy,” says Van de Greef.

ARN used the subsidy to gradually implement technical improvements
in all of the processes in the PST plant. The modifications included
changes in the feed system, the installation of a different type of pump

and the use of alternative, more durable materials.

“There are other companies in Europe, mainly shredder companies, that
have invested in the development of technologies to recover valuable
imaterials from shredder waste. Their systems use elements from our pro-
duction line, but the production line as a whole, built with the specific
aim of meeting the 95% recycling target, is unique,” explains Van de
Greef.

Furthermore, the people who would have to operate the machines had
no experience in the recycling industry. “I¢ has been a steep learning
curve for everyone concerned in the last few years. Getting the produc-
tion line up and running was a question of erial and error. You have to
remember thar 170 different units are operating simultaneously in the

plant and they all have to be synchronised.”

R&D: Continuous guarantee
of sufficient recycling

«
Resear i i
_ : ch & Development is very important for the PST plant. Our
inten i .
" ention is to ensure that we constantly achieve sufficient recycling. We
50 en i '
deavour to save costs and increase revenues. R&D is also essential
to optimise the production line.”

«

‘A good example is the heav?r plastics fractions, which contained a great
many copper wires. We conducted research for a year to discover a
mer.hcfd of separating the metals. That involves analysing which machines
are suitable and investigating whether there are potential customers for
your end products. In June 2015, we finally installed additional machines
to recover copper, aluminium and stainless steel. This was a major invest-
n'.lcnt, but we are now producing a very good copper Eacrion that goes
directly to a copper foundry. As a result, the revenues from the heavy

lastic fracti i
p fraction have increased by tens of euro per ton, thus proving that

An(?ther thing we do is search for possibilities for recycling the end
fractions that still follow the thermal route, such as the intermediat

fraction of plastics that goes to blast furnaces in Germany as a sul:)stil:zte
for coke and oil. Our research led to the purchase and installation of r.hrez
nf*:w machines to recover wood and rubber from the floating and interme-
dla.tc. fractions of plastics. Consequently, we produce 40% more, cleaner
pla,srfc that can be re-used as a raw material in the plastics 'mdus’t . Thi
fraction now has a positive end value. One of ARN’s priorities in trl)l \
of R&D is to further improve the separation of plastics.” o

We are currently looking for alternative high-grade applications for a
mineral fraction thar is currently used as a filler for road building in

France. i igari
We are investigating whether smelting it into basalt to produce

“The improvements have increased the efficiency of the production line.
With more stable production, we can process a larger volume of shred-
der waste, and therefore produce more useful end products, each year,”
says Van de Greef. “Expansions of the separating line have also signifi-

cantly improved the separation of rmaterials, which results in purer end

products with a higher quality and greater value.”

Overcoming obstacles

Van de Greef and his team had to overcome quite a few obstacles during
the conscruction and commissioning of the PST plant, ranging from

finding a stable volume to feed into the production line to scparating  The improvements
copper wires from the plastic fraction. The greatest challenge,
de Greef, was that the team had to design, build and commission an

entirely new production line for the large-scale processing of car shred-

der waste from 11 different locations.

LIFE+
en ARN

LIFE+ is a European Union

programme  that provides subsidies for the
development and implementation of projects to
support the EU's nature conservation and envi-
ronmental policies. LIFE+ has three pillars: nature
and biodiversity, information and communica-
tion, and environment policy and governance.
ARN's LIFE+ project to improve the recycling per-
formance in relation to end-of-life cars in the
Netherlands falls under the heading of environ-
ment policy and governance, because it is
designed to help the Dutch government to meet
its EU obligations for car recycling.

says Van

Major advances thanks to LIFE+ subsidy

ARN has made major progress in optimising the processing linc, partly
thanks to the LIFE+ subsidy. “A cremendous amount of time has been
devored to finding the correct sertings for all of the units to ensure that
the entire production process runs smoothly,” says Van de Greef.
“A complicating factor is that the composition of the material streams deliv-
ered to us by the 11 shredder companics is always different. The LIFE+
subsidy has played a crucial role in enabling us to stabilise production.”

that were made have had a positive environmental
impact. Primarily, according to Van de Greef, because they have increased
the efficiency of the production line. “With more stable production, we
can process a larger volume of shredder waste each year. That yields more

useful end products and simultaneously reduces »

A visit to the PST plant?

ARN is proud of its PST plant. We organise guided tours of the production line
for the processing of chredder waste all year round. If you would like to visit
the PST plant in Tiel, you can request further information and apply for a visit
at info@amunl.

R&D pays for itself.”

Allard Verburg

building materials is an option. It might also be possible to crush the glass
from another mineral fraction to produce rock wool or bricks. We ﬁav

not yet completed that research. Finally, R&D plays a ke r;)le i the
Advanced Recycling Solutions fibre project.” ! o

Manager Business Development ARN Recycling

Advanced Recycling .

Solutions

“Advan.ced Recycling Solutions (ARS) is a project designed to find
vtfays of increasing the recycling and reducing the incineration of mate-
rials from the PST plant, We are mainly investigating processing meth-
ods that can convert the fibre fraction into re-usable materials. Eve
year., 10,000 tons of fibres are recovered in Tiel from textile pmd‘ucts :r};
car interiors, such as seats, ceilings and dashboards.”

We are searching for a feasible solution in a network of compani
and e}.nperts from the PST plant and elsewhere. We already knovf wh:i
techniques can be used to compact the fibres into pellets (simila
dog feed), which can then be sold to an end user.” i

“

The tcc-hnical challenge ARN faces is to produce the purest possibl
fibre, with the wood and copper residues that disrupt thep o c
removed as far as possible. And to find a solution for the moisrufe o
tent of fibres, which varies so greatly with the seasons. The moi—scton_
content is 2% to 3% in the summer and 12% to 15% in the vv'intc:];'l’r’e

ARS

«

We have made so much progress that we are now looking for custom-
ers. ARS 'pellets could be used in a number of moulding processes
SllCl:l as die casting, hot pressing and extrusion, a method in which "
flexible material is forced through a matrix. The composition of th::
?eﬂ'ets depends on the wishes and specifications of the customer. We
limit ourselves to four or five recipes, each of which gives the mat.erial.

1ts own SpCClﬁC PIOPEI[I@S 1n terms f apeCS SuCh as stre: i
1. (o)
gth T ﬂex.'l

Ol;r materials can be used as a partial substitute for wood in certain
gro ucts, for example for fencing poles around a field. With further
evelopment, it should in future be possible to reuse ARS pellets in

the automortive industry, i . )
be closed.” ry, in which case the life cycle of fibres will

Wim Spierings

Project Manager, Advanced Recycling Solutions (ARS)
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1. Primary separation
Separates shredder waste into three main ﬂc.nws:
minerals, fibres and plastics, by sieving, grinding
and blowing.

Stone = Rubber

At the PST plant in Tiel, the raw materials present

in shredder waste are separated out. The result i
4 different fractions, for which the various .
machines in the plant have each been painted in

their own colour, broadly along the following lines:

metals (red), plastics (green), fibres (orange)
and minerals (yellow).

En route through the plant, the material passes

through no less than 170 different machines in which

the waste is sieved and centrifuged, ground using

hammers, and separated using a sink-float mechanism,

until they are pulverised into the finest possible
homogeneous particles.

History of the PST pla

2005

On 25 October 2005,

it is announced that

the PST plant will be
built to mark ARN's 10th
anniversary.

It is decided that the
PST plant has to be
built in anticipation
of the 95% recycling
obligation from 2015.

2004

3. Mineral module

The minerals are sieved into 3 granule sizes. The more d
aven the material size the easier it is to separate out unwante
fibres and other contaminants. The 3 output flows serve as raw
material for applications in road building.

2008

. The ground-
breaking
ceremony is
held on 10
July 2008.

|

The PST plant is completed
The construction of the
PST installation commence
in April 2010. The first
machines, hammer mills,
are delivered on

8 September 2010.

2010

Tiel is chosen as the site
of the plant because of
its location: in the centre
of the Netherlands, on an
easily accessible business
park and on major routes
to potential customers in
Germany.

g
G

2006

The plastics contain
numerous contaminants such
as wood and rubber, but this
flow also contains large
amounts of aluminium, iron
and copper.

2. Fibre module

The supply of fibres comes from

the primary module, but fibre

residue is also supplied from the
yellow and green modules. The

copper wires are removed
from the fibres using a

percussion crusher.

Fibres

The PST plant is officially opened by
State Secretary for Infrastructure
and the Environment Joop Atsma
on 28 April 2011 A LIFE+ subsidy is
awarded in September 2011, for the
period up to 1 September 2015.

The PST installation goes into
operation and production
commences in November 2011,

6. Metal module

The heavy plastic fraction and the copper wires
from the fibre module are passed through a new
module to remove the copper and aluminium. This
is achieved using a percussion crusher that beats
the copper wires into tiny balls, at which point
they can be separated out on an air table.

Copper * Aluminium e Plastic

9,000 tons of
shredder
waste are
processed.

2012

2013

In March 2013, the input of shredder waste is
adjusted in order to stabilise the production line. This
plays an important role in the further growth of pro-
duction capacity. From TMay 2013, the production
line starts operating around the clock, five days a
week. 25,000 tons of shredder waste are processed

in 2013. ARN complies with the 95% recycling target.

CASE STUDY

4. Plastic pre-
separation
module
Using a magnet, an Eddy Current and
a special sieve, aluminium, iron and
rubber are separated before the
material is ground into the most
evenly-sized particles possible

Rubber « Aluminium

.

5. Plastic module

The ground plastic is passed through a sink-float
separator, which separates the plastic types from
one another in 2 baths, according to their
specific gravity. The output is three plastic flows:
PP&PE, a blast furnace fraction and a heavy
fraction that contains large amounts of copper.

Plastic PP&PE e Plastic blast furnace fraction

2014

The installation for the
separation of rubber
and wood is installed in
September 2014.
36,000 tons of
shredder waste are
processed in 2014.

ARN meets the 95%
recycling target.

The installation for recovering
metal is installed in June 2015.
The aim is to process 42,500 tons
of shredder waste in 2015.

ARN will probably meet the 95%
recycling target in 2015.

2015
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