Circularity in residual streams processing
K.G. Sakellariou!, M. Zhurka'!, N.K. Ntavos?, E. Papista’, I.A. Vasiliadou?®, Z. Frontistis®, P. Kafasis!

'Waste Management of Western Macedonia (DIADYMA SA), Kozani, Western Macedonia, 50150, Greece
2Cluster of Bioeconomy and Environment of Western Macedonia (CLuBE), Kozani, Western Macedonia, 50100,
Greece
3Department of Chemical Engineering, University of Western Macedonia, Kozani, Western Macedonia, 50150,
Greece
Keywords: residual streams, circular processing, high-added value products
Presenting author email: ksakellariou@diadyma.gr

The Region of Western Macedonia has been a key region of Greece as the main energy producting region serving
the energy needs of the country by more than 80% with the operation of the lignite power plants. However, the
governmental decision for the lignite mines final closure by 2028 has brought the whole region under a transition
period (Pavloudakis, 2023). On this basis, the whole region is shifting to alternative routes to preserve or restore
the local environment and support its economy and thus, its society.

Waste management constitutes a key sector where circularity and innovation can be applied, thus being aligned
with European legislation and especially the Waste Framework Directive (2008) and Circular Economy Action
Plan (2020). Environmental impacts reduction and valuable resources recovery can be achieved through advanced
circular solutions, thereby supporting regional sustainability goals.

In this direction, recent European initiatives demonstrate how technological innovation and systemic approaches
can unlock new value from waste fractions, including two European projects, LIFE GREENH,ORN
(https://greenh2orn.com/) and POST-PURPLE (https://post-purple.eu/).

The LIFE GREENH,;ORN project explores the deployment of sustainable/zero emission mobility in Kozani
through the local production, distribution and use of green hydrogen (Fig. 1). The project focuses on producing
green hydrogen via electrolysis for municipal and private vehicle fleets, showcasing its potential across heavy,
medium, and light-duty mobility applications. In terms of circularity, as part of the project, the potential of
converting residual organic streams into renewable hydrogen is examined through advanced treatment and
valorisation processes. In particular, a feasibility study has been performed for the conversion of sewage sludge
from 13 municipalities of the region into biogas through anaerobic digestion and biogas reforming.

Figure 1. LIFEGREENH,ORN project scheme.

Complementarily, the POST-PURPLE project focuses on improving the management and valorisation of post-
consumer and difficult-to-recycle waste streams. Through innovative biobased technologies, the valorization
potential of urban biorefineries’ waste is examined enabling the production of high-value products. At the same
time, the project attempts to promote enhanced resource recovery, minimized waste disposal, and strengthened
local circular value chains. In the case of Western Macedonia, solid rejects from the Mechanical and Biological
Treatment (MBT) plant (Fig. 2) along with discarded compost fractions will be analyzed to increase knowledge


mailto:ksakellariou@diadyma.gr
https://greenh2orn.com/
https://post-purple.eu/

about their composition. Based on these results, their further utilization on a pilot scale as raw materials for a
combined pyrolysis and gasification process will be examined aiming at obtaining high-quality biochar and syngas.
Preliminary assessment indicates that both sewage sludge and MBT-derived rejects show potential as regional
feedstocks for energy and material recovery, although further characterization is needed to optimize process
selection.
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Figure 2. The Mechanical and Biological Treatment (MBT) plant in Western Macedonia Reg10n Greece.

Together, these approaches demonstrate how residual streams in Western Macedonia can support the transition
from disposal-based waste management to regional circular economy systems that generate environmental,
economic, and societal benefits.
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Waste Framework Directive (available at: https://eur-lex.europa.cu/legal-
content/EN/TXT/HTML/?uri=CELEX:020081.0098-20251016)
Circular Economy Action Plan (available at: https://eur-lex.europa.eu/legal-

content/EN/TXT/HTML/?uri=CELEX:52020DC0098 )
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