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From basic protection to advanced solutions for a sustainable materials future. A
history of Antioxidants in polymer stabilization

When synthetic polymers began displacing natural materials in the early twentieth century,
their fundamental vulnerability quickly became apparent: heat, oxygen, and the mechanical
stress of processing caused them to degrade. Discoloration, embrittlement, and odour made
early plastics unreliable forindustrial use. The first Antioxidant compounds, introduced in the
1930s and 1940s, addressed this by interrupting the oxidative chain reactions responsible for
degradation. They were chemically crude by modern standards — many were derivatives of
amine-based compounds that stabilized the polymer but introduced colour bodies and
unacceptable odour yet they made large-scale polymer manufacturing commercially viable
for the first time.

The pivotaldevelopment came inthe 1950s and 1960s, driven by the rapid commercialization
of polyethylene and polypropylene. Amine-based stabilizers could not meet the appearance,
initial colour, and food-safety requirements these new materials demanded. Hindered
phenolic Antioxidants replaced them, offering effective primary stabilization without
discoloration. Phosphites followed as secondary Antioxidants, addressing the hydroperoxide
intermediates that hindered phenols leave unresolved. The insight that combining primary
and secondary Antioxidants in synergistic blends delivered performance which neither could
achieve alone became the organizing principle of modern stabilizer formulation. Subsequent
decades refined this framework: lower-migration grades for food-contact and medical
applications, multifunctional systems for demanding processing conditions, and
application-specific formulations for sectors from automotive to fibre, agricultural film,
adhesives, coatings, and elastomers. Each advance was shaped as much by regulatory
requirements and market demands as by chemistry REACH registrations, food-contact
migration limits, and performance shortfalls in new processing environments all drove
reformulation and innovation.

Today, Antioxidants remain a prerequisite for the performance of polymers and coatings.
Without them, the heat, oxygen, and mechanical stress of processing would degrade most
commercial materials before they reach their intended application. Every polyethylene pipe,
polypropylene film, architectural coating, rubber seal, and engineering plastic in service
today exists because Antioxidant chemistry keeps it stable through manufacturing,
processing, and use.
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