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ALTERNATIVE FLAME
RETARDANTS

Beyond Brominated
Flame Retardants (BFR)

Pivotal regulatory momentum initiates $1.5B8 shift from brominated flame retardants in the US and EU
within 12 to 36 months!

Metal hydroxides and Phosphorus based materials emerge as

the most promising alternatives to BFRs
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Start-up Sparks: Advancing Alternative Technologies Beyond
BFRs

Greener Non-Toxic, Non-Leaching Red Phosphorus
Flame Retardants Flame Retardants Flame Retardants
 Paxymer: Greener Flame Retardant = Nofia® OL1001 and Nofia = Shinde offers Red phosphorus
for Polyolefin plastics OL3001 Oligomers are low flame retardants w hich contains
* 100% Halogen-Free: Delivered as molecular w eight, reactive flame- stabilized and micro-
a master batch and compound, retardant additives. encapsulated freshred

Paxymer is entirely halogen-free. phosphorus pow der and polymer

= The oligomers are phosphorus-

* Polyolefin Compatibility: . . . resin.

Specificallydeveloped forvarious Lozt addmves ey izl =l

polyolefins such as PP, PE, EVA, TPE groups suitable for flame » Red phosphorus demonstrates

TPOy Y T retarding thermoset resins, such higher efficiency compared to
) as unsaturated polyesters, epoxy, other flame retardants.

* Versatile Application: Compatible

with mineral and intumescent polyurethane and polyurea.

= This flame retardant is widely

systems (P/N-systems). used in Blectronics & Electricals
* Superior Mechanical Performance: (E&E), automotive, wires and
Demonstrates excellent mechanical cables, and thermoplastics like
properties forenhanced efficiency. PAG6, PA66, PBT, PE, PP, EVA,
etc.
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Corporate drive for change: Embracing advanced chemistries

beyond BFRs

Investmentsin Flame BASF Partnership in Phosphorus Flame Retardant
Retardants Flame Retardants for Engineering Plastic
O-BASF
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Energizing Chemistry
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Conclusion

= Brand owner companies offer phosphorus-based flame retardants in various forms.

= Nature-derived FRs have recently attracted attentions, but most renewable compounds or natural minerals
need to be chemically modified by petrochemicals prior to use.

= Close collaborations among chemists, toxicologists, ecologists, and Al experts is imperative for a thorough
and long-term chemical risk assessment of FRs.

About FutureBridge

FutureBridge tracks and advises on the future of industries from a 1-to-25 year perspective.

We keep you ahead on the technology curve, propel your growth, identify new opportunities, markets and
business models, answer your unknowns, and facilitate best-fit solutions and partnerships using our
platforms, programs, and access to global ecosystems and players.
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