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2 State of the art

1 Introduction

The materials that are extracted from the nature and transformed into consumed goods
are called raw materials or primary resources. They can be renewables or non-renewables.
The first ones are those that once extracted or consumed, can be produced again either
by the action of nature or man. In contract, the non-renewable raw materials are those
that once exhausted their reserves, cannot be re-exploited, given the impossibility of
their production by man.

2 State of the art

Downcycling is the process of converting waste materials or useless products into new
materials or products of lower quality and reduced functionality.

2.1 Pros

This process avoids the wearing down of potentially useful materials, reduce consumption
of new raw materials, reduce energy use, reduce air pollution and water pollution, and
reduce greenhouse gas emissions (although the reuse of chemicals Contaminated for other
purposes may have the opposite effect), compared to the production of virgin materials.

2.2 Cons

Most recycling is actually Downcycling, which reduces the quality of a material over
time. For example, the typical can of soda consists of two kinds of aluminum: the walls
are composed of aluminum, manganese alloy with some magnesium, in addition to paints
and coatings, while the top and bottom is an alloy of magnesium and aluminum. In re-
cycling these conventional materials melt, resulting in a weaker and less useful product.

Upcycling is the process by which discarded materials or damaged products are trans-
formed into new materials and products of equal or greater value that may be useful.
This reduction in consumption leads to a reduction of the energy required for its con-
struction (basic cause for air pollution, groundwater and greenhouse gas emissions).
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Municipal waste by treatment in 2014 in kg per capita

BDOD

700

. I

]
. .
o I I I

Q,*-'hé 1}-@‘1‘&«&&*‘@&"‘&&‘?“‘1" év*O’d‘.é-‘.ﬁ.#'Qd.‘?#d

500

4

8

3

=

H

=

8

Source: Eurostat, 2016 Wlandfil Wincineration  MRecycling W Composting

According to the principles of EU waste policies, the disposal of waste should be the last
option in waste management. Priority should be given to prevention, reuse, recycling
and other forms of recovery. EU countries should recycle at least 50% ot their municipal
waste by 2020.

ZWE also notes that Slovenia, a relatively new member state, is today the best EU
country implementing waste hierarchy management practices with stable waste genera-
tion well below EU average and a high recycling rate. This makes of Slovenia the best
performing EU country with the lowest amount of residual waste, just 102 kg per capita
in 2014.

3 Bioplastic

Since its discovery in the middle of the 19. century, plastic became one of the most used
material in the world. Our modern industry of the 21st century wouldn’t be imagin-
able without plastics like Polyvinyl chloride (PVC) or Polyethylene terephthalate (PET)
because of their properties, such as flexibility, lightweight and resistance to water and
electricity.
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Nevertheless, the most used plastic sorts are produced with mineral oil. Due to the
increasing demand on plastic and the consumption through fuel for vehicles, experts
assume that the oil resources will last for 40 more years. But that is not the only rea-
son why it is time to develop alternatives to the conservative plastic sorts: Most of the
plastic material need far more than 100 years to decay in nature, some of them are even
known for not being degraded for millennia.

Therefore, organic, non-mineral plastics like the Polylactic acid (PLA) were discovered.
The PLA for example can be produced out of starch from corn and has similar prop-
erties like conservative plastics: Cups and dishes can be made out of PLA, and even
3D-printers use this organic plastic as printing material. Moreover, PLA is not only
produced without usage of fossil resources, but is also biodegradable under certain con-
ditions that mostly only occur in a composting plant. Usually this means a temperature
of ca. 60°C and the presence of oxide and humidity. This is the reason why the plastic
isn’t already decaying during its usage.

Today the plastic-pollution of the oceans are a big issue which could be solved or at least
reduced by usage of biodegradable plastic. In addition, you can say that Bioplastics are
the nutrient for themselves and is thus recycled: New organic life — like the corn plant
which will be used for new PLA — uses the biodegraded plastic cup as a nutrient.

3.1 Ciritical View

All in all it seems that the idea of increasing the production and use of bioplastic is the
solution for many issues and problems. Unfortunately, it is necessary to think further
than just the material itself: Often the PLA is produced out of genetically modified corn
and is transported from America to Europe, which increases the damage on the envi-
ronment of PLA. Moreover, many composting plants aren’t able to degrade bioplastics
because of too short retention time: The biodegradable plastic is separated and then
treated like conservative plastic. It is also senseless to substitute multi-way-systems with
one-way-bioplastic, which increases the waste production remarkably. This is a good ex-
ample for merchandising a “green” product in order to practice “greenwashing” for the
image of a company. A closer look reveals that it is important to think first and act
afterwards. Only if innovative materials like Bioplastic is used reasonably, there is a way
to overcome today’s issues of recycling.

4 Ecodesign

Nowadays the high-tech products are often built by a mixture of materials. Materials
are mixed to generate the best performance of material as possible. This mixture leads
to a big problem when it comes to recycling of those products. Once mixed it becomes
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difficult to separate afterwards. Often the companies do not spend thoughts on the life
after use of the products. The lack of thinking ahead possible recycling technologies
leads to the conclusion that most of the trash will be burned. This cannot be the goal
for a society depending on limited resources. To avoid this waste the principles of eco-
design should be applied.

Eco-design means a recycling compatible design of products. Therefore the following
rules should be considered:

e Do not use composite materials if they are not needed

e Make sure an easy deconstruction of different parts and materials of the product
e Use of secondary raw materials as high as possible

e Preference of renewable material because there is already a recycling process given
o Preference of materials where recycling technology is previously known

« Installation of parts containing pollutants on a well-known space where it can be
found and removed before recycling

An example for products where the idea of eco-design often is not implemented yet are
those where rare earth elements (REEs) are used, such as consumer electronics, electro-
magnets, batteries etc.

REEs have particular properties essential to many industries. Modern high-tech growth
industries and clean energy technologies depend on them. Therefor they are considered
as critical raw materials. Their demand is highly and steadily increasing in the last years
since more and more product contains them. As there is no noteworthy source of REEs
in Europe they are imported for a very limited number of producers to the European
Union. China has been almost the sole supplier of REEs to the rest of the world. To
become more independent on REEs it would be a good opportunity to recycle them
and reuse secondary supply of materials. But currently less than 1% of REEs enter the
recycling loop.

This is because in most products REEs have only a very little share of the whole product,
so main components might be recycled but not the REEs. Techniques for recycling of
RREs are not very efficient and very expensive at this time. Only half of the all REE
elements are currently capable of being recycled. For the others techniques are not
invented yet. Though there should be put lots of effort in research for better collection
of trash containing REEs and better techniques to recycle them and making the process
profitable.
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