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Wastewater sludge management is undergoing a fundamental paradigm
shift in Europe. The period 2020-2025 is characterised by a transition from
traditional disposal to high-tech resource management within the circular
economy. The catalyst for this shift was the proven inadequacy of outdated
directives, in particular EU Directive 86/278/EEC [1], to meet current
requirements and challenges. This directive, which encouraged the agricultural
use of sewage sludge as fertiliser or soil improver, proved incapable of regulating
“new” hazardous pollutants such as microplastics and per- and polyfluoroalkyl
substances (PFAS). As a result, there has been a crisis of confidence in the safety
of sewage sludge, prompting leading EU countries to abandon the direct
application of sludge to soil.

The driving force behind the new EU policy was the Circular Economy
Action Plan and the recognition of phosphorus as a critical raw material for EU
food security, which led to a number of national regulations on the mandatory
recovery of phosphorus from sewage sludge.

Germany is the regulatory leader, effectively banning the agricultural use
of sewage sludge for large treatment plants from 2029/2032 through its Sludge
Regulation. Instead, mandatory phosphorus recovery is being introduced, which
in practice means a transition to mono-incineration of sludge (for complete
destruction of pollutants) and subsequent chemical extraction of phosphorus from
ash.

These trends have led to changes in technological approaches to wastewater
sludge management [1]. Composting is currently considered a path to pollution.
It does not destroy microplastics and heavy metals, but rather concentrates them
in the final product. Anaerobic digestion (biogas) remains a reliable method for
achieving energy self-sufficiency in wastewater treatment plants, although it also
does not solve the problem of pollutants in the final digestate.
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One of the most mature technologies today is the precipitation of struvite
(MgNH4PO4) from the liquid phase to recover phosphorus in the form of slow-
release fertiliser.

Instead, pyrolysis and gasification technologies are becoming dominant at
the present stage [2]. The product of pyrolysis is biochar, which is valuable and is
considered not only as a soil conditioner, but also as a highly effective sorbent for
treating wastewater itself.

Therefore, given the current trends in regulatory policy change, Ukraine is
at a critical crossroads. On the one hand, we are facing an environmental crisis
due to the outdated practice of accumulating wastewater sludge in overfilled
sludge fields, one example of which is the Bortnytska aeration station in Kyiv,
where billions of hryvnias are spent not on technological treatment of sludge, but
on temporary reinforcement of dams. On the other hand, a fundamental legal shift
took place in Ukraine between 2022 and 2024. The adoption of new framework
laws “On Waste Management” (2022) [3] and “On Water Drainage and
Wastewater Treatment” (2023) [4] and the development of subordinate legislation
created effective legal markets for the valorisation of sewage sludge, namely for
the production of fertilisers and alternative fuels. The new legislative framework
should stimulate practical innovation at the community level — among wastewater
treatment plant operators.

Chronic infrastructure lag gives Ukraine a strategic advantage in the form
of an opportunity for a technological leap forward. Ukraine has avoided massive
investments in composting technologies, which the EU now considers obsolete
[5] due to the problem of microplastics. With a new legislative framework and a
clean slate for investment, Ukraine can leapfrog 30 years of EU evolution and
immediately implement 2025+ standards (biogas, thermal utilisation, pyrolysis,
phosphorus recovery), which are fully in line with the principles of the circular
economy.
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VJIK 631.171
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TEOPETUYHUX Ta EKCHEPUMEHTAJbHUX JOCHIKEHb 3 NPIOPUTETHUX HAIPSIMKIB
PO3BUTKY TBAPMHHULTBA Ta KOpMOBUPOOHUITBA. HaBeneHi maHi mpo e(peKTUBHICTH
pe3yNbTaTiB HAYKOBUX JAOCIIIKEHb Ta iX BUPOOHMYO1 IEPEBIPKU.
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