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Replacement of the UV-stabilizer UV-328

in Paints and Polymer Products

Function of UV-stabilizers

UV-filters and UV-stabilizers are versatile chemical
additives used across many industries where
materials require long-term protection from solar
radiation.

Their application depends on the specific operational
conditions as well as requirements for durability,
safety, and the preservation of the physical and
aesthetic properties of the products.

In the coatings industry, these additives are used to
ensure the stability of polymer resins under UV
exposure.

Facade paints, industrial coatings, automotive
lacquers, and decorative materials become more
resistant to fading and loss of gloss.

For exterior decorative coatings, particularly acrylic
and polyurethane systems, stabilizers are essential
for long-term performance, especially in regions with
high solar radiation intensity.

The polymer industry uses UV-stabilizers to enhance
the longevity of plastics. Polyethylene and
polypropylene products, geomembranes, polymer
pipes, infrastructure components, and plastic
containers require UV protection to prevent
brittleness, color changes, and structural
degradation.

The construction sector actively employs UV-
stabilized polymer materials such as PVC windows,
facade panels, composite materials, polymer roof
tiles, and transparent polycarbonate coverings. UV-
stabilizers provide architectural materials with
resistance to climatic conditions and extend the
service life of structures continuously exposed to the
outdoors. One of the most widely used industrial UV-
stabilizers worldwide is UV-328, which has been
employed for decades in the production of plastics,
polymer materials, and coatings.

Hazard to Human Health and the Environment

UV-328 is a benzotriazole-based UV-filter that
effectively absorbs ultraviolet radiation and prevents
the degradation of polymer chains under sunlight.
The very properties that make UV-328 an effective
stabilizer also  contribute to its extreme
environmental persistence. It hardly degrades under
natural  conditions,  readily = adsorbs  onto
microplastics, and can be transported over long
distances by ocean currents and air masses.

Studies have shown its ability to accumulate in the
bodies of marine and terrestrial animals, including
birds, fish, and mammals. Toxicologically, UV-328
exhibits chronic toxicity to aquatic organisms, affects
reproductive  and  endocrine  systems, and
demonstrates bioaccumulation and high potential for
long-range transport.

For these reasons, in 2023 UV-328 was officially
listed under the Stockholm Convention as a
persistent organic pollutant (POP).
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Sources of UV-328

Global production of UV-328 exceeds 1,000 tons per
year, classifying it as a high-volume industrial
chemical. In coatings (paints), UV-328 content can
reach up to 3% by mass in some formulations.

One of the main pathways for UV-328 to enter the
environment is industrial use, primarily during the
manufacture of paints and coatings.

For waterborne coating technologies, an additional
source of losses is the rinsing of production
equipment.

A significant portion of this UV-328 enters
wastewater treatment plants, where it largely
adsorbs onto sludge.

Since this sludge may later be used in agriculture or
disposed of in landfills, UV-328 is transferred to soils
through it.

Due to the absence of strong chemical bonds, UV-328
can leach from polymers or coatings through
abrasion, washing/weathering (sunlight, rain), or
mechanical degradation.

Atmospheric transport is also possible: UV-328
adsorbed onto dust particles can be transported over
long distances by air currents.

Application of wastewater sludge in agriculture leads
to the accumulation of UV-328 in soils, as the
substance strongly binds to the organic component
of the soil.

Due to its high persistence and long half-life, UV-328
can remain in soil environments for extended
periods, almost undegraded.

Legislative Restrictions
on UV-328 Use

Legislative restrictions on the use of UV-328 have
significantly tightened in recent years following its
official listing as a persistent organic pollutant (POP).
The main regulatory frameworks are established at
the European Union level and through international
obligations, notably the Stockholm Convention.
Firstly, the Stockholm Convention decision (May
2023) identified UV-328 as a substance to be
gradually phased out of production and circulation
(with exceptions for certain uses).

Secondly, at the EU level, the Commission adopted
Regulation (EU) 2025/843, supplementing Regulation
(EU) 2019/1021 on POPs. The new rules prohibit the
manufacture, use, and circulation of UV-328, except
in cases covered by specific exemptions.

The regulation also sets limit values for UV-328
content as an “unintentional trace contaminant” in
substances, mixtures, and goods. From 4 August
2025, the permissible concentration is no more than
100 mg/kg, with a gradual reduction planned to 10
mg/kg from 4 August 2027 and to 1 mg/kg from 4
August 2029.

Regarding exemptions, the EU provides transitional
periods for certain sectors: for example, in the
automotive industry, industrial coatings for heavy
machinery or railway transport, and liquid crystal
films, the substance must be phased out by 4 August
2030. The regulation also allows goods containing
UV-328 that are already in circulation on the market
to be used until the end of their service life.
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Green Alternatives to UV-328

Table 1. Green alternatives

Examples of substances

Substitute class Application Advantages/features

(CAS/trade names)

Direct replacement for UV-328, highly

Phenolic UV-1130 (CAS 104810-48- Paints, coatings, stable and effective in transparent
benzotriazoles 2); Omnistab UV 329; transparent polymers | systems. The ecotoxicity and
Omnistab UV 360 (PC, PET) bioaccumulation potential have not

been sufficiently studied

- Polyolefins, styrene Intercept radicals and provide a
Eﬁ]laseﬁsetc?gﬁ#]yes) Typical HALS components | plastics, synergistic effect when used with UV
licht stabilisers (e.g. the Tinuvin series) polyurethanes and absorbers. Highly effective in long-

g polycarbonates term polymer systems

. ) Good compatibility and effectiveness
Benzophenones ngg&%?ﬁané:opr%ee?sone ;gallgrsn%zirsent as UV-absorbers, although absorption

below 370 nm is weaker

Polymeric materials

Specialised oxalanylide and engineering

Oxalanylides Stable at high temperatures and used

stabilisers olastics in engineering polymer applications
; High thermal stability, no inherent
Cyanoacrylates Omnistab UV 3030 Highly transparent colour, suitable for applications where

technical polymers transparency is required

Reduce the need for UV-absorbers,
External coatings and | increase the natural lightfastness of
durable plastics the material and comply with eco-
design principles

Pigment barriers (carbon
black), optimised polymers,
fillers and antioxidants

Non-chemical
material alternatives

The advantages of these approaches and specific replacements depend on the final coating requirements. Therefore,
when planning to replace UV-328, a comprehensive assessment should be performed, including technical tests (such
as compatibility, light and weather resistance) and a risk assessment (including ecotoxicological characteristics and
bioavailability), as well as verification of compliance with regulatory restrictions in target markets.

This publication was developed by the Resource Efficient and Cleaner Production Centre in Ukraine, the national
implementing partner of the United Nations Industrial Development Organisation's project ‘Global Green Chemistry

Innovation and Networking Programme’ (GreenChem), funded by the Global Environment Facility. The programme is
implemented by the Centre for Green Chemistry and Green Engineering at Yale University, USA.
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