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Abstract: Management of post-production wood waste in the aspect of circular economy. Sustainable resource
management involves turning waste into resources. The estimation of various waste streams and their potential
use as secondary raw materials underlies the circular economy. The management of wood waste in terms of the
Circular Economy should assume material use of this waste before energy use. One of the possibilities of material
management of this waste is the use of biological treatment through composting. Input materials for the composting
process should have technological and physical-chemical characteristics, respectively.

The aim of this study was to characterize the wood raw material (wood waste as a by-product) and qualify it for
the composting process on the basis of its composition. Based on the literature research, it was found that there is
possibility of using these wastes for management through biological disposal.

The obtained composts from wood waste can be used as a raw material to supply the soil with humic substances
and mineral compounds.
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INTRODUCTION

The long-term strategic goals of the European Union's ecological policy until 2050
assume, above all, increasing the efficiency of material resources use (UE Roadmap 2050 A
resource-efficient Europe). In view of the continuous increase in the extraction and
consumption of these resources, unfortunately, an inefficient resource management continues.
Unfortunately, a large percentage of the waste produced by European citizens is landfilled.
Threats from insufficient resources such as minerals, wood and water, fertile soil, clean air,
biomass as well as energy influence the actions taken by decision makers. The danger of losing
liquidity in the sourcing of raw materials leads to a more efficient use of resources, as well as
to increasing their reuse, recycling or substitution. "Resource-efficient development is the way
to fulfill this vision” (UE Roadmap 2050 A resource-efficient Europe). Wood is one of the most
commonly used materials of natural origin. It is used, among others in construction, for the
production of furniture, composites, packaging, bioenergy. Due to the desired properties and
processing possibilities, new and new possible directions of its use are being created, e.g. for
the production of composites, fuel, value-added products etc. (Berger et al., 2020, Cesprini et
al. 2021, Hossain et al.,, 2019, Mehmood et al., 2010, Sala and Kowaluk 2020,
Thandavamoorthy 2015). Such numerous possibilities of application result in the formation of
a large amount of waste as a result of wood processing, e.g. in the form of sawdust, cuttings,
wood chips or dust.

Sustainable use of resources assumes that using them wisely will allow the economy to
produce more - using less. Resource-efficient development involves turning waste into
resources. Of the large amount of waste that is thrown away (2.7 billion tons of waste in the
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EU), only a minor part (98 million tons) is hazardous waste requiring disposal. As much as 60%
of the remaining waste is disposed of in a landfill or incinerated (UE Roadmap 2050 A resource-
efficient Europe). As can be seen, the potential of waste as a resource is large and still not
sufficiently managed through various material applications or recycling. A resource-efficient
economy must integrate aspects such as life-cycle product design, improved waste collection
and treatment processes, and anti-waste and recycling initiatives. The use of waste as a resource
takes precedence over energy use. Obtaining energy from waste is allowed only for non-
recyclable materials (UE Roadmap 2050 A resource-efficient Europe). Wood waste generated
in the wood industry during the production and processing of wood and wood materials, as well
as waste generated after the end of life cycle of wooden products are characterized by a high
content of organic matter. Therefore, the management of this waste should be in accordance
with the principles of organic waste management.

The aim of this study was to characterize the wood raw material (wood waste as a by-
product) and qualify it for the composting process on the basis of its composition based on the
literature research.

METHODS AND MATERIALS

The review of the current state of knowledge was carried out on the basis of
information contained in laws, regulations and available international publications, using the
following databases: Scopus, Google Scholar, Web of Science (WoS).

RESULTS AND DISCUSSION

The estimation of various waste streams and their potential use as secondary raw
materials underlies the circular economy (CE). Waste management in terms of the Circulation
Economy is different than in the case of the Linear Economy, where waste is at the last stage
of its life cycle. The growing demand for wood raw material, as well as competition for wood
from recipients from various sectors of the economy, including the energy sector, indicates the
need to treat wood waste as an important supplementary source of raw material (additional
resource), alternative to primary sources (Faraca et al. 2019, Ratajczak et al. 2018).

According to the current legal regulations (Waste Act 2020) composting falls under the
concept of "recovery" of waste, not disposal. It follows from the definition of the term that
organic recycling is' the aerobic treatment, including composting, or the anaerobic treatment of
waste which is biodegradable under controlled conditions using micro-organisms to produce
organic matter or methane. Wood and wood materials, also wood waste, contain nearly 90% of
organic matter, the main components of which are carbohydrates (65-75%) and lignin (18-35%)
(Borazjani et al. 1997, Michel et al. 2004, Rowell 2005). Biological processing by means of
aerobic treatment, i.e. composting, is a process consisting in the development of
microorganisms (actinomycetes, bacteria and fungi) in the mass of mixed organic wastes with
optimal grain size, moisture, appropriate pH and nutritional balance (proportion of carbon to
nitrogen C:N and mineral additives) (Jedrczak and Haziak 2005). The mixture of composted
materials can be inoculated with microorganisms that accelerate the composting or
spontaneously populated with appropriate decomposing microorganisms. Biological utilization
of wood waste is based on humification and mineralization of the lignocellulosic complex of
wood waste by a group of microorganisms. The enzymatic properties of some microorganisms
capable of decomposing cellulose, especially lignin, mean that the decomposition of wood
waste is accompanied by its complete or partial detoxification (Biiyiiksonmez et al. 2000, Kirk
1993, Recycled Organics Unit 2007). For the proper course of the process, it is necessary to
aerate the composted mass. Composting can be carried out in closed chambers (bioreactors),
natural conditions (piles, compost heaps) or under mixed conditions (initiation of the process
in a biostabiliser and continuation under natural conditions) (Recycled Organics Unit 2007).
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Possibility of use wood waste and waste of wood-based panels as a input material were tested

(Borazjani et al. 1997, Peltola et al. 2000, Schroeter-Zakrzewska et al. 2021, Wroblewska et al.

2008, Wroblewska et al. 2014). In some cases possibility of uses of compost as a growing

substrates in in the pot cultivation were approved (Schroeter-Zakrzewska et al. 2021,

Wroblewska et al. 2008, Wroblewska et al. 2014, Zawadzinska et al. 2021).

The ready compost, in order to be used for its natural use, must not contain any
hazardous substances that are harmful to the environment (Hogg et al. 2002).

The most important before recycling of wood waste, also before composting process is
a good quality of waste wood as a input material. Limits of chemical contamination (heavy
metals, organic compounds) are described for example in PAS 111:2012 and German AltholzV.
The wood waste should be free from chemical contaminations such as potentially toxic
elements (PTEs), polycyclic aromatic hydrocarbons (PAHS), volatile organic compounds
(VOC) or other hydrocarbons; POPs - persistent organic pollutants, e.g.
hexachlorocyclohexane, including lindane, as well as pentachlorophenol or polychlorinated
biphenyls (PCBs) (2018/C 124/01 - Official Journal of the European Union).

Referring to legislative requirements, the first stage of composting wood waste loaded with

ballast substances is its segregation and then the development of a composting technology. This

work focuses only on post-production waste and qualify it for the composting process on the
basis of its composition.

Wood waste classification can be divided into four classes depending on the way of their
processing and the content of chemical substances. The class of wood waste defines of its
potential application (AltholzV, Daian and Ozarska 2009, Facara et al. 2019, PAS 111: 2012,
PN-EN 13432: 2002, Ratajczak et al. 2003).

* Class A (A ]) includes “clean” wood waste, solid wood, wood packaging waste, edgings
or cuttings of wood not subjected to any chemical treatment.

» Wood waste partially loaded with protective agents for wood, building structure elements,
interior design elements or solid wood furniture may be classified as class B (A I1).

« Class C (A 1) is wood "processed” or treated with chemicals from municipal landfills,
recycling centers. This group includes wood-based materials, such as chipboard, MDF,
plywood, OSB and fibreboard and elements from furniture made of those above materials.

« Wood waste containing hazardous substances, such as Copper/chrome/arsenic (CCA)
preservation treatments and creosote should be in Class D (A V). This group of wood
waste for incineration.

CONCLUSION

Management of post-production wood waste should be a task of research in near future
to search new possible directions of uses in aspects of circular economy.

The search for the use of wood waste should be varied and sought at different levels of
the supply chains. One of the possible options for the use of post-production wood waste that
is difficult to manage in the wood-based materials industry may be the composting of this waste
using appropriately selected composting conditions. Based on the literature research, it was
found that there is possibility of using these wastes for management through biological disposal.
The obtained composts from wood waste can be used as a raw material to supply the soil with
humic substances and mineral compounds.
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Streszczenie: Potrzeba zagospodarowania poprodukcyjnych odpadow drzewnych w swietle zatozen gospodarki
cyrkularnej. Zréwnowazony sposdb gospodarowania zasobami zaklada przeksztalcanie odpaddéw w zasoby.
Oszacowanie strumieni réznorodnych odpadow i potencjalnych mozliwosci ich zastosowania jako surowcow
wtornych lezy u podstaw gospodarki o obiegu zamknietym (GOZ). Zagospodarowanie odpadéw drzewnych w
ujeciu  Gospodarki Cyrkularnej powinno zaktada¢ wykorzystanie materiatowe tych odpadow przed
wykorzystaniem energetycznym. Jedng z mozliwosci zagospodarowania materiatowego tych odpadow jest
zastosowanie biologicznej utylizacji poprzez kompostowanie. Zastosowanie odpadoéw drzewnych jako materiatlow
wejsciowych do procesu kompostowania powinna poprzedzi¢ odpowiednia charakterystyka technologiczna i
fizyko-chemiczna. Dojrzate komposty z odpadow drzewnych powinny znaleZ¢ przyrodnicze zastosowanie do
zasilania gleby w substancje humusowe i zwigzki mineralne.
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