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FIRE RESISTANCE IN PLASTICS 2021
This Special Issue of the pinfa Newsletter summarises the 16th Fire Resistance in Plastics
Conference 2021 (AMI FRiP) and the European Fire Safety Week hybrid event “New fire challenges
of green energy in buildings” co-organised within this Conference by pinfa.
Presentations at FRiP relevant to PIN flame retardants only are summarised (presentation on
brominated FRs are not covered).
Fire Resistance in Plastics Conference took place in person in Düsseldorf, 30th November – 2nd
December 2021, with 80 participants present, considerably fewer than the 250 participating in previous
years, because of Covid, and a further nearly 100 participants online at the European Fire Safety Week
event integrated into the conference. This Conference is the only European flame retardant industry
conference in Europe, and a unique networking tool. For summaries of recent previous editions see
pinfa Newsletters n°s 34, 61, 76, 88, 98, 109, 124.
Flame Resistance in Plastics 2022 will take place 28-30 November 2022, Köln, Germany.
Recording and slides of European Fire Safety Week event: https://www.pinfa.eu/presentation/new-fire-challengesof-green-energy-in-buildings/
AMI Fire Retardants in Plastics 2022: https://www.ami-events.com/event/28e772f3-0a42-417b-9e2b0fac2d318722/summary
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Regulatory perspectives and chemical safety
Adrian Beard, pinfa and Clariant, summarised the new EU Chemicals Strategy,
which is part of the EU Green Deal, see pinfa Newsletter n°119. This has strong
political support and is justified by opinion surveys which suggest that 90% of the
European public is worried about the impacts of chemicals on the environment,
and 84% about impacts on human health. The Chemicals Strategy includes over
50 regulatory actions, including prioritising chemicals for restriction and phase out
based on generic groupings. The aim is to move from restricting only a very small
number of “Substances of Very High Concern” to restriction of all “Chemicals of
Concern”, with a very low threshold of hazard. The Strategy goes beyond this
and targets Product Environmental Footprint and social value. pinfa considers
that the Chemicals Strategy is an opportunity to promote innovation in flame
retardants, with possible EU R&D funding support. However, some PIN flame
retardants on the market today are of some “concern” which needs to be properly
addressed by industry. pinfa welcomes that the Chemicals Strategy, unlike
REACH, recognises the need to ensure restriction of chemicals also in imported
articles.

Interviews:
Michael Fiala, Georg Baumgartner, Metadynea
Because the company is a specialist supplier of wood composite board resins
and finishings, working directly with panel producers, Metadynea can provide
specialist PIN flame retardant solutions for fire safety. Use of wood composite
products is growing in construction, in particular in hotels and public buildings,
because of aesthetic qualities and green building, and also in interiors of ships,
trains, buses and top-of-the-range aircraft. Paper surface finishing of panels is a
specific growth area. Many of these applications are subject to increasingly strict
fire safety requirements. Specific PIN flame retardants are needed for the resins
used in composite boards, adhesives and finishing coatings. A particular
challenge is fire safety of transparent protective coatings. Metadynea offers a
range of specific phosphorus and nitrogen based FRs for these different
applications, and develops tailor-made systems for customers. The AMI FRiP
conference enables to see new developments in PIN FRs for plastics, some of
which can maybe be transferred to composite panel resins.
Metadynea Austria, a pinfa member, was founded in 1948 as Krems Chemie and
is today part of the Metafrax Group. Metadynea has 215 employees and produces
some 440 000 t/y of fine chemicals, surfacing materials & veneers and resins for
composite boards (particle board, fiber board, strand board and plywood).
www.metadynea.com/product/flame-retardants
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Mike Bird, Imerys
IMERYS S.A. is a French multinational company which specialises in the
production and processing of industrial minerals used in a vast range of
applications, including the plastics, rubber, paints, ceramic and paper industries.
Imerys’ PIN flame retardants include talc and kaolin, mica, hydrous and calcined
clays. IMERYS provides engineered mineral grades as PIN synergists for plastics
fire performance in applications including automotive, construction and
cables. Specific manufactured talcs and kaolins have been engineered to
provide significant synergistic performance with the widely used PIN FRs
magnesium hydroxide (MDH) and aluminium trihydrate (ATH) by improving char
formation and structure. These minerals are safe for the environment and health.
Used at around 20% of the PIN FR loading in cables, they significantly decrease
heat release rate and smoke emission whilst improving mechanical strength and
flexibility. Imerys is researching further mineral combinations with synergistic
effects, in order to continue to improve PIN fire safety solutions.
IMERYS is headquartered in Paris with operations in more than 40 countries and
over 16,000 employees. In 2020, IMERYS achieved EcoVadis’ Platinum rating,
placing them among the top 1% of businesses to have undergone the
assessment worldwide. In addition to EcoVadis, IMERYS sustainability
performance is regularly assessed by many of the world’s leading Environmental,
Social and Governance (ESG) rating agencies and indices. www.imerysperformance-minerals.com/your-market/rubber/fire-resistance

New PIN FR developments
Tobias Moss, Budenheim, presented a new liquid organic phosphorus PIN FR
for rigid polyurethane foam, to be commercialised in 2022. The liquid form,
soluble in the foam polyol, ensures compatibility with existing processes and
machinery and good dispersion. Use at c. 2% loading ensures UL 94 HB
(horizontal burn self-extinguishing). Foaming (bubble size) and foam ageing are
comparable or better than with TCPP (chlorinated FR, current standard FR for
PUR foam). Budenheim also offer a solid APP (ammonium polyphosphate)
formulation for foams, achieving UL 94 HB at 5% loading. The solid formulation
poses challenges of deposition and redispersion during storage and increases
viscosity, posing difficulties for processing, requiring further additives such as
stabilisers. The solid and liquid formulations show synergies in combination,
including in flexible PUR foams.
Yann Bourgeois, Huber Martinswerk, presented results of combining zinc
melamine polyphosphate (ZMP intumescent) and aluminium tri hydroxide (ATH)
for LSZH (low smoke zero halogen) cables (polyethylene – EVA). The zinc in
ZMP is known to reduce smoke emission and the melamine phosphate generates
a carbonaceous intumescent protective layer. In typical cable formulation,
replacing 60% ATH by 50% ATH – 10% ZMP resulted in lower heat release rates
and five times reduced smoke emission, or enabled total FR content to be
reduced for comparable fire performance.
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Ivan Kotek, Funzionano, presented the company’s silicon-containing POSS
(polyhedral oligomeric silsesquioxane) PIN FRs, see presentation at the previous
AMI FRiP conference in pinfa Newsletter n°124. These highly-branched organomineral nano-polymers are free of any hazard labelling and, used at 0.6% - 3%
loading in combination with other PIN FRs, can improve fire performance or
replace e.g. halogenated FRs or ATO thermosets, thermoplastics, PVC,
polypropylene, polyurethane foam, etc. Funzionano states that the reactive
groups on the POSS ensure polymer compatibility and effective mixing and
dispersion, and then combine into polymers as a reactive PIN FR. The mode of
action is by contributing to char layer formation.
Serge Bourbigot, Centrale Lille / UMET France, indicated an increase in the
number of publications addressing intumescents for fire safety of around 4x from
2000 to 2020*. He summarised tests using different amounts of expandable
graphite (EG) and conventional intumescent PIN FR in polypropylene (IFR). The
conventional intumescent was a combination of ammonium polyphosphate and
a char former. Lab scale results showed that at 10% total intumescent loading,
fire performance was similar best for 10% EG, and also good for 5% EG – 5%
IFR or 10% IFR, whereas fire performance was not good for 1% EG - 9% IFR.
This was probably because low levels of EG generated faults (“worms”) in the
intumescent foam layer. Intumescent PIN-FR was also successfully tested in
zero-gravity, for the first time. He also presented results of trials to develop a
small-scale test of jet-fire resistance, showing initially good coherence with fullscale jet-fire tests (ISO 22899-1).
* pinfa note: this increase is in in fact similar to the inflation of the total number of
scientific papers published annually worldwide, which has also increased by nearly 4x
since 2000. “Over-optimization of academic publishing metrics; Observing Goodhart’s
Law in action”, M. Fire, C. Guestrin, 2019 http://dx.doi.org/10.1093/gigascience/giz053

Thanos Porfyris, National Technical University, Athens, presented work
underway in the EU-funded EPAnEK project testing non-halogenated flame
retardants for polypropylene electrical cable conduits and tubes. These are not
today covered by the EU Construction Products Regulation, but the Low Voltage
Directive (2014/35) requires self-extinguishing and sets standards for smoke
density (EN 61034-2), gas acidity (EN 60754-2) and halogen content (EN 50642). There is demand for low smoke FR solutions, so demand for non-halogen.
Also, HALS stabilisers are used to limit weathering of polyolefins, but X. released
by halogens can be antagonistic to HALS. Initial tests have achieved UL 94 V0
(1.6 mm) with 20% APP plus 2% phosphinate, but with challenges of deteriorated
electrical and mechanical properties and increased MFR (melt flow rate), the
latter being problematic for production of corrugated tubes. Work is underway to
address these challenges with impact modifiers and UV and heat stabilisers.
Michael Grosshauser, Fraunhofer LBF, summarised tests of ageing of cable
compounds (polyethylene, EVA) with nano-clays. Nano-clays cause premature
degradation of these polymers with weathering, because of carbonyl formation,
accentuated when used with ATH (aluminium tri hydroxide), which neutralises the
antioxidant by adsorption. Degradation is particularly marked with organo-clays,
because these absorb ultraviolet light energy, leading to destabilisation. Clays
with lower surface area show lower degradation effect for similar fire
performance. These problems can be addressed by adding HALS stabiliser to
the compounds.
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Abdullah Al-Mamun, Adler Pelzer, outlined the demanding requirements set by
customers for FR engineering plastics for electric vehicles. Customers want five
minutes ignition resistance, that is fire performance comparable to UL94 V0, but
this requires levels of FRs which pose problems for processing with existing
equipment. Carbon fibres reduce impact strength. Mechanical properties tend to
deteriorate after ageing in heat. These problems can be addressed using specific
modifiers and stabiliser additives. Customers are also asking for green FRs,
recycled fibres, recyclability of plastics and net zero CO2. Adler Pelzer is working
to develop innovative and environmentally friendly FR compound packages, with
ageing-resistant mechanical performance, for new electric vehicle applications.

Interviews:
Bryan Guichard, MCPP
MCPP is a leading materials supplier to the automotive industry for thermoplastic
elastomers used in seals, interior parts and wires and cables, as well as supplying
consumer electronics and other sector with tailor-designed material solutions.
Demand for automotive wires and cables is increasing with extensive electronics
in cars, and with electric vehicles. MCPP is looking for new FR solutions,
including non-halogenated. Customers are looking for thinner cables, to reduce
weight, whilst maintaining performance (e.g. of electrical insulation) and also high
dielectric performance data cables at higher frequency. The AMI FRiP
conference enables to meet suppliers of a range of materials and of PIN flame
retardants.
MCPP belongs to the Polymers Business Unit of Mitsubishi Chemical. The
company develops and supplies specialty compounds and polymers worldwide,
operating from 35 sites in 17 countries. With Mitsubishi Chemical’s KAITEKI
philosophy, MCPP creates innovative solutions globally based on core values of
sustainability, health and comfort, striving for the well-being of people, society
and our planet Earth. MCPP products are designed for automotive, construction,
wire and cable, E&E, packaging, health and medical. www.mcpp-global.com

Daniele Redaelli, Lamplast
Fire safety requirements have increased significantly over recent years in cables,
as a consequence of the European Construction Products Regulation, in
particular today with no-dripping. This demands more complex compounds and
synergists to achieve non-halogen fire resistance for low smoke specifications.
Specific solutions are proposed to ensure high fire resistance without mica, using
ceramifying synergists. Lamplast offers specialist non-halogenated FR cable
compounds which ensure CPR low smoke requirements with smoke suppressant
synergists, and compounds which offer performance in extrusion (shear
resistance), durability and low water uptake. Current fire performance
requirements in automotive generally do not require flame retardants in
polypropylene, but this may change with stricter fire safety demands for electric
vehicles. The AMI FRiP conference brings information on new non-halogenated
additives which the company can test for integration into its compound
formulations.
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Founded in the 1970’s, Lamplast offers thermoplastic and rubber compounds
(polypropylene, polyamides, nitrile and EPDM rubbers), producing over 60 000
t/y. Applications include automobile, cables, E&E and textiles. The company is
the largest non-integrated supplier of polypropylene compounds for the
automotive industry in Europe. http://www.lamplast.it/

Barbara Bruzzi, MP3
MP3 is specialised worldwide in extrusion of polymer sheet and reel products,
used in thermoforming, and the company offers customer-tailored solutions
combining into one process extrusion of polymers, masterbatches and additives.
MP3 is today developing new markets in technical applications, including in
industry and construction, and in transports (e.g. buses/coaches, electric
vehicles), where low-smoke and fire performance are increasingly required.
MP3’s sustainability, health and safety objectives have led to exclude
halogenated materials. This requires finding non-halogenated flame retardant
solutions which maintain the same performance. MP3 is particularly looking for
PIN flame retardant solutions for ABS and ABS/PC to satisfy tomorrow’s
demanding fire resistance requirements, without chemical risk, and with high
material performance.
Founded in 1978, MP3 is today part of the ILPA Group (ILIP, AMP Recycling,
MP3), Italy https://www.ilpagroup.com/. MP3’s thermoforming products use
polymers including PET, polypropylene, polystyrene, ABS, PMMA. Applications
include automotive accessories (e.g. topboxes), caravan windows, agricultural
equipment, bathroom and shower fittings, furniture, personal protective
equipment, refrigerators, building and construction, food industry.
https://www.ilpa-mp3.com/en/

Hendrik Tjaden, The Compound Company
The Compound Company works closely with customers to develop and deliver
bespoke performance thermoplastic solutions, by (reactive) extrusion, for
applications including construction, technical engineering, Packaging, PV
modules, cables. This technology enables functionalisation of polymers, blending
of polymers, and adhesion to incorporated fibres (glass fibres, natural fibres), and
reaction or integration of additives. Tolling enables access to this performance
technology to downstream customers. The Compound Company sees an
increasing demand for flame retarded compounds, to meet more widely
applicable and stricter fire safety requirements. Solutions ensure effective mixing
of flame retardants, which is essential for both fire performance and mechanical
properties. Specific additives are used to avoid issues of smell and loss of
additive FRs, and to ensure compatibility between polymers, fibres and additives.
New developments include compatibiliser and stabiliser additives to enable
recycling.
The Compound Company started as a spin-off from Hartman plastics in 2005,
and acquired Yparex® extrudable adhesive resins from DSM in 2011. Its plastic
performance compounds are branded Ecoforte®. The company is based in the
Netherlands
with
some
130
staff
in
3
countries
worldwide.
www.thecompoundcompany.com
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Expanded graphite and nano-clays
Angela Schöffel, Georg H Luh, summarised developments in Expandable
Graphite as a PIN flame retardant. Different suppliers (see pinfa Newsletter
n°128) now offer expandable graphite with an “onset” temperature of 270°C, thus
enabling use in polymers which are processed at such temperatures. Test data
in polyamide were presented and expandable graphite can also by used in
polypropylene and polyethylene. Formulation of expanded graphite in smaller
particles (companies are today supplying at 300 µm) ensure better processing
and more regular expansion, so better fire performance. Expandable graphite
offers advantages of process lubrification and of conductivity and electromagnetic
protection (EMC) in the final product, but applications are limited by the black
colour.
Fouad Laoutid, Materia Nova Research, Belgium, presented tests of several
different phosphorus-containing nano-FRs. Performance benefits of nano-FRs
result from their very high surface, and so improved dispersion in polymers and
increased reaction potential, and from their capacity to promote the formation of
a barrier layer through physical or chemical action in case of fire. Nano- and
micro-particles and of the natural polymer lignin were tested in PLA (poly lactic
acid, a bio-based polymer), neat and grafted with diethylphosphate or
phosphorus silane at 0 – 20% loading. Only 20% micro-lignin-diethylphosphate
or 10% nano-lignin-P-silane significantly reduced peak heat release rate.
Phosphorus-activated nano graphene platelets were tested in EVA, showing (at
30% loading) 50% reduction in PHHR, or even greater 75% reduction with APP.
A 15% loading of aluminium phosphate nanoparticles into epoxy coating applied
onto PLA plates allows coating transparency to be conserved whilst also
achieving c. 1/3 reduction in PHRR.
Günter Beyer, Fire & Polymer, Belgium, discussed nano organoclays as PIN
FRs in LS0H formulations (Low Smoke Zero Halogen). They are effective if the
polymer enters between the molecular layers of the organoclay, resulting in a
nanocomposite. This depends on compatibility of the organoclay with the
polymer, and is controlled by the polymer´s polarity. Without this nano-scale
infusion of the polymer into the clay, dripping will not be prevented in fire. Cone
calorimeter results show that an organically modified layered silicate (organoclay)
in EVA-ATH formulations can reduce peak heat release by around one third,
increase time to ignition and to peak heat release, and reduce smoke emission,
with formation of a compact char. Improved FR properties of nanocomposites
allow cheaper medium voltage cable construction because a fire-protective mica
tape underneath the cable jacket can be avoided, whilst still passing IEC 60332
Cat D. Although MFI (Melt Flow Index) data for such nanocomposite compounds
may indicate increased viscosity, they nonetheless show good processing by
extrusion, because of higher shear rates, often better than classical EVA-ATH
compounds. Further challenges are that the high surface area of properly
dispersed organoclays may immobilise polar antioxidants or UV stabilisers and
that transition metals (such as iron) present in organoclay may accelerate long
term polymer degradation, but these can be addressed by stabilisers. Also,
quaternary ammonium compounds used as organic modifiers in organoclays can
pose problems during processing if temperatures are too high, such as with PET
or PC.
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Florian Tomiak, Institute of Polymer Technology, Germany, presented data
testing expandable graphite in polyamide (PA6). 15% loading of graphite reduced
peak heat release rate by 3/4 and MHARE by 2/3. However, the FR effect of the
graphite was reduced with glass fibre reinforced polyamide with 25% graphite
loading needed to achieve UL 94 V0 (2.4 mm). Fire performance was improved
if part of the graphite was replaced by phosphorus-nitrogen PIN FRs (AlPi + MPP)
See also: “A synergetic flame retardant system based on expandable graphite,
aluminium (diethyl) polyphosphinate and melamine polyphosphate”, F. Tomiak et al
Polymers 2021, 13(16), 2712; https://doi.org/10.3390/polym13162712

PINFA - AMI - EUROPEAN FIRE SAFETY WEEK EVENT 2021

Top photo: Andreas Schlotter

New fire challenges of green energy in buildings
Victoria Hutchison, Fire Protection Research Foundation (FPRF - NFPA,
USA), outlined the fire safety challenges of new energy systems, underlining that
fire safety regulations tend to be behind technological development and societal
use. Societal trends accentuating fire risks include population aging, urbanisation
and densification. Green buildings bring new fire safety challenges, relating to
building design: out-of-plane geometry and solar concentration, composite
construction materials, air-tight buildings, new window frame systems, façade
insulation … At the same time, new energy systems bring fire risks into buildings,
with energy generation (photovoltaic, heat pumps), energy storage and battery
charging.
pinfa, rue Belliard 40, B-1040 Brussels, Belgium
pinfa@cefic.be
www.pinfa.org
@pinfa_eu

February 2022 - Special n° 134 - page 9

Small batteries, however, can also pose extensive fire risks and can lead to major
fires (photo). Already today, the USA has recorded several hundred fire incidents
in scooter and cycle batteries.
Globally, there have been over 40 fire incidents in battery electric storage
systems. Similarly, photovoltaic panels pose specific new fire and electric safety
challenges for firefighters, as discussed below.
The fire risks of new energy systems can be accentuated by design and materials
in ‘Green Buildings’. Environmental assessment of buildings should take into
account environmental impacts of fires and material replacement in case of fire.
Eric Guillaume, Efectis, outlined specific fire risks of photovoltaic systems in
buildings. The PV system itself can cause fires, through electrical faults, because
of DC arcing, power mismatches with partial lighting, electrical faults in e.g. DCAC inverters, or the PV system can be ignited by fires starting elsewhere. The air
gap behind BAPV (Building Attached) panels can accelerate fire (chimney effect).
PV systems are often on roofs, where risk of fire spread may be reduced, but are
also increasingly integrated into building facades.
Fire safety standards exist for PV, with different standards for BAPV and BIPV
(Building Integrated) panels, with standards for both for modules and for systems,
IEC sets standards, but this is voluntary for manufacturers, not obligatory. PV
panels are generally also covered by local building regulations, including for fire
safety. A priority should be fire performance requirements integrating both the PV
system and the adjacent materials (roof or façade).
Alexander Kuchner, CURRENTA Fire Technology, presented the results of fire
testing of photovoltaic (PV) systems on roofs. In Europe, roofs are tested and
approved for specific scenarios, including external fire impacts. But what happens
in this context to already approved roofs, on which a PV system has been
installed, under the influence of external fire? In principle, elevated PV systems
on roofs lead to a different fire behavior of the roof: the PV module represents an
additional fire load and partially prevents the flow of heat, which leads to a more
intense thermal load on the roof structure. It has been shown that the damage
pattern on the roof structure is comparable in terms of the insulation materials
used, none of the tested insulations contributed significantly to the fire. But the
fire behavior of the various PV modules is widely variable depending on the
manufacturer, design and materials used. In conclusion, the results show that for
the safe implementation of the energy transition, the fire protection requirements
for PV modules need to be re-evaluated.
Yoon Ko, National Research Council Canada, further outlined specific fire
challenges related to PV installations in buildings. PV systems can ignite because
of electrical faults, moisture ingress leading to short-circuits or overheating. Backsheet and encapsulation materials are flammable. Fire can then spread from the
PV insulation, via cables, or in facades through claddings or window frames.
Toxic smoke can spread through façade voids or windows. Fire and safety testing
of PV systems needs to include smoke emission and toxicity, testing of panels
when electrically active in sunlight, and to cover fire fighting tactics and electrical
risks for firefighters.
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In discussions, it was suggested that although PV is generally safe, fire is a
significant and specific risk, which becomes more important as PV becomes
ubiquitous. Testing tools are available, but new fire safety standards are needed
for PV systems, including covering integration into existing buildings, and in
particular in facades. Regulators should be better informed of this challenge.
Dirk Long, EPRI (Electric Power Research Institute), shared the ESA (Energy
Storage Association) target of 100 GW of battery storage in the US electrical grid
by 2030, to support grid resilience and roll-out of renewable production (PV, wind)
and emphasised that safety is key to achieving this objective. EPRI has already
identified in its data base 42 incidents in battery storage installations, and the rate
is accelerating with further installations. EPRI has carried out in-depth analysis of
ten incidents, to define actions to reduce risk of incidents and to improve
mitigation and fire service intervention. EPRI has developed a Battery Storage
Fire Safety Roadmap (here), identifying 22 areas for investigation, covering
explosion risk, design, technology and response.
Although the battery cells pose specific risks (explosion, thermal runaway …), fire
risk is also related to many other components in the energy storage system. Fire
performance of materials in and around the battery units is important in limiting
fire spread in case of failure of one or more battery units. Cables and electrical
systems in the storage system must resist fire ignition, in order to prevent
electrical incidents leading to battery fires.
Corina Neumeister, Nabaltec, panellist for pinfa, noted that non-halogenated
flame retardant solutions today exist for many energy applications, including for
the specific performance and safety requirements of e.g. photovoltaics and
electric vehicle charging systems, as well as for the specialist cables for these
different systems. Industry R&D into materials fire safety is today actively
addressing new challenges relating to batteries and to power management and
drives in e-mobility. There is potential to transfer new developments in fire
performance materials to battery storage. However, this will only happen if
regulators (e.g. for buildings) or industry (electrical systems providers, power
utilities) set fire standards for materials used in battery storage systems.
Kazuo Ninomiya, Asahi Kasei, panellist for pinfa, noted that new regulations on
battery fire safety are needed to drive development and deployment of high fire
performance materials. PIN flame retardant suppliers will work actively with
materials suppliers and electrical equipment and battery producers to develop
reliable and safe solutions.
Adrian Beard, Clariant, and pinfa panel moderator, underlined that PIN flame
retardants can ensure fire safety of materials used in batteries and in
accompanying cables and electrical systems, and can also improve electrical
safety by ensuring insulation (e.g. CTI performance to prevent arcing).
Peter Mapleston, Compounding World and AMI, closed the session,
underlining the interest of the dialogue, enabled by this hybrid session, between
flame retardant and materials industries, present at the Fire Retardants in Plastics
Conference, and global experts and operators involved in fire safety and in new
energy systems.

pinfa, rue Belliard 40, B-1040 Brussels, Belgium
pinfa@cefic.be
www.pinfa.org
@pinfa_eu

February 2022 - Special n° 134 - page 11

PUBLISHER INFORMATION
This Newsletter is published for the interest of user industries, stakeholders and the public by pinfa (Phosphorus
Inorganic and Nitrogen Flame Retardants Association), a sector group of Cefic (European Chemical Industry
federation) www.pinfa.org. The content is accurate to the best of our knowledge, but is provided for information
only and constitutes neither a technical recommendation nor an official position of pinfa, Cefic or pinfa member
companies.
For abbreviations see: www.pinfa.org

pinfa, rue Belliard 40, B-1040 Brussels, Belgium
pinfa@cefic.be
www.pinfa.org
@pinfa_eu

