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Executive Summary

Planex Sales in collaboration with Sustainability Victoria® (SV) has found a way to make significant reductions in its use of

new materials and waste generation. We reduced our waste of a polymer (known as powder-coat powderz; https://www.
sustainabilitymatters.net.au/content/waste/article/powder-coating-an-unacknowledged-waste-stream-1089554543) by not dumping
it to landfill and instead using it to manufacture a new type of counterweight for our furniture. The project addressed the last major
issue in our supply chain and stewardship of materials; namely, the powder that is wasted and that cannot be recycled; it could not
be reused before this project. Using the powder in this way will save two thirds of our waste powder from ending up in landfill, two
thirds of new steel going into the counterweights, and reduce our gas use by not having to heat-treat as much the waste powder as
when all of it was sent to landfill. The project reduces our factory’s total GHG output by 6%.

Planex now re-uses most of its waste powder instead of sending it to landfill. The remaining unused amount is the subject of further
research. This was initiated and is driven by Planex in order to demonstrate that the waste powder can be pyrolyzed to extract
valuable raw materials from it for re-use instead of being sent to landfill. The research is a co-funded collaboration3 between the
Commonwealth Government (Innovation Connections) and industry (Planex, Dulux, AkzoNobel, AISF).

Introduction

As a surface, powder coating provides an excellent industrial finish that is very durable and attractive. World-wide it is also used in a
myriad of products. The way it is applied generates very low amounts of VOCs when compared to paints, and therefore has benefits
over “wet” paints.

Powder coating as a process usually results in some powder not sticking to the target product that is being coated and this can be
collected and reused. However, a portion usually cannot be reused and is dumped to landfill (anywhere between 5% and 30 % of
the amount of powder that's bought).

For a long-time sending waste powder to landfill has been considered a safe and convenient procedure, but it also means that it
will eventually have a similar fate as many other plastics have; that is, they will leach from landfill areas. A big difference from other
plastics is that the powder can be viewed as a ready-made source of micro- and nano-plastics. Unlike macro-plastics (i.e., particles
larger than 5 mm) it has already reached microscopic size, which makes it invisible to the naked eye. If it degrades at all it will take
centuries to do so. Being so durable means that the particles accumulate year after year in landfill sites and elsewhere when they
escape. Such properties are a recipe for detrimental environmental impacts.

Current ways to deal with the waste are, in increasing order of cost:

1. Send it as powder to landfill

2. Incinerate at high temperature (energy is captured but the service is costly)
3. Solidify it in ovens then send to landfill (wasted energy costs to polymerize it)

4. Ship it overseas to powder recyclers for processing and resale.
The first way is 5-10 times cheaper than the other ways.

Planex decided a long time ago to use the third method so that the powder was solidified into bigger clumps or blocks and was then
sent to landfill. However, we were dissatisfied with having only these four options because we saw it as a material that had valuable
components. Furthermore, this was inconsistent with Planex’s goal to recycle all of its scrap steel, paper and cardboard and other
polymers. The polymer in the powder was an unsolved problem until our collaboration with SV led to another project being
co-funded under SV's Materials Efficiency Program. (Planex and SV previously worked on improving gas efficiency.)
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Methods and Summary of Results

The brief for this project was to manufacture a counterweight to replace the previous type that is made from new steel. Perceived
benefits and properties were seen as:

¢ Reducing waste

e Maximizing the use of waste powder

e Minimizing the use of all other resources

e Performing adequately once in production

* Being as cost-effective as possible

The new counterweight needed to use as much waste powder as possible in order to reduce the waste, while also having the
appropriate weight and dimensions to be functionally effective. The hidden spaces available for counterweights inside the cabinets
are limited.

One of the first properties to present a challenge was the relatively low density of the material once it is solidified. Waste powder in
our hands has a density of about 1.5 kg/L, and the solid is 1.7 kg/L; on the other hand, steel is 7.85 kg/L. The space available in the
cabinets was not enough to fit an all-polymer counterweight because of its low density. Another challenge was the release of water
vapor from the polyester powder as it formed a solid. This vapor gets trapped within the melting polyester, forming bubbles that
contribute to the low density. The only practical solution was to include a minimum amount of scrap steel with the powder so as to
increase the density of the final counterweight (Fig 1).

The aim was to get a counterweight that did its job of stabilizing the cabinets while using as much powder as possible and as little
steel as possible (Fig 2).
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Figure 1. Photograph of a counterweight'’s ingredients - scrap Figure 2. Photograph of the older version of the all-steel
steel and waste powder. counterweight (on the left) alongside a new composite
counterweight.
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Further Research

The counterweight project uses most our waste powder, which is very satisfying in terms of reducing the amount of microplastics
exposed to the environment. However, we were not happy with still having to dispose of about a third of this waste from our factory.
This led us to begin exploring other ways to use the surplus waste that we could not use for making counterweights; this endeavour
continues to be driven by Planex with the awarding by the Commonwealth Government of a grant to find a solution by using the

expertise of chemical engineers at Monash University, and the support of AkzoNobel, Dulux and AISF.

Grants received by Planex for researching waste reduction:
1. Materials Efficiency Grant from Sustainability Victoria in 2018
2. Gianello R and Bhattacharya S. Powder Coating: an unacknowledged waste stream. Sustainability Matters, 4th Aug 2020

3. Innovation Connections Grant from Commonwealth Government 2020
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