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The first ECOFRAM conference brought together 140 scientists and companies, from 13 
countries, interested in sustainable and bio-sourced materials and fire safety solutions. 
Many of the presentations showed innovations in PIN FR (Phosphorus, Inorganic and 
Nitrogen Flame Retardant) solutions for both synthetic and bio-based polymers. 

Speakers from different industries indicated that PIN FRs are seen as environmentally 
preferable and as a necessary component of industry or regulator objectives for materials 
sustainability. Researchers presented data showing that today most materials fire safety 
scientific publications target PIN technologies, parallel to an increase in publications 
addressing FR sustainability. 

ECOFRAM was organised by the French Chemical Society and MateriaNova R&D Belgium, 
and was welcomed by Fouad Laoutid, leader of the conference organisation team. He 
announced that the second ECOFRAM conference will take place in Metz, France, in 2018, 
organised by the University of Lorraine. 

ECOFRAM website: www.materianova.be 

 

Bio-sourced PIN FRs 
Giovanni Camino, Politecnico di Torino, considered that bio-sourced and naturally 
sourced PIN FRs can help address public concern about “FR chemicals”. Naturally sourced 
components of new PIN FR systems can include polysaccharides (e.g. cellulose, 
particularly purified to extract nano fibres and nano crystals), clays, chitosan (from 
crustaceans, mushrooms), zein (maize protein), DNA. For example, fish processing wastes 
include egg sacs with up to 10% DNA content, so that thousands of tonnes may be 
available worldwide. 

mailto:pinfa@cefic.be
http://www.pinfa.eu/
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Neeraj Mandlekar, ENSAIT and University of Lille, France, presented an overview of the 
use of lignin as a bio-sourced PIN flame retardant system component. Around seventy 
million tonnes per year of lignin is generated by the world paper industry as lignosulfate, 
kraft, organosolve and soda lignin, with many different uses and applications. Because 
lignin naturally has a high content of aromatic carbon rings (phenyl propane chemical 
groups), it can be both polymer compatible and an effective char generator, in particular in 
combination with the inorganic phosphorus - nitrogen PIN FR ammonium polyphosphate 
(APP). It can thus be used to improve fire safety of PLA (bio-sourced poly lactic acid), ABS, 
polypropylene, PHB, PBS, polyester, PET and other polymers. 

 

Interview: 

CREPIM: challenges for bio-sourced polymers 
Guillaume Capon: bio-based polymers have a positive image, but industrial 
implementation requires addressing challenges of processability, cost and availability. 
Chemical modification is generally necessary to produce industrially reliable and 
processable polymer materials, in particular to achieve required processing temperatures 
and stability and to avoid water uptake problems. Price must be competitive with petro-
chemical feedstocks and industrial volumes of bio-sourced feedstock must be reliably 
available, without competing with food production. 

 

De-Yi Wang, IMDEA Materials Institute, Spain, noted that most flame retardant research 
is today targeting PIN solutions. Performance of organic phosphorus based PIN FRs varies 
significantly, depending on the chemical structure around the phosphorus atom, so that 
adapting chemical structures can enable significant reductions in PIN FR loadings to 
achieve fire performance. He further presented results showing polymer flame retardancy 
using PIN FRs with synergists such as nano LDH (layered double hydroxides and clays), 
cobalt and tin compounds. Importantly, he pointed out the functionalization of nanomaterials 
via chemically molecular design and synthesis as a promising approach to develop new 
generation high performance nano flame retardants, at least in some particular polymer 
systems, such as Epoxy, PVC and PLA, etc. 

 

Interview: 

Arçelik, Turkey: demand for PIN FRs to meet regulation 
Ceren Yargici: Flame retardants are necessary to prevent users from fire hazards related 
to plastic materials in applications such as transport, electrical equipment. They are 
important for product safety but there are restrictions with environmental regulations such 
as REACH, ROHS etc. especially for halogenated FR’s and restrictions are growing. 
Besides restrictions there are also discussions on local tax systems for flame retardants 
usage in electrical equipment (e.g. Sweden Chemical Taxes). These are pushing industry to 
move to PIN FR solutions. Bio-sourced materials pose challenges of long-term reliability in 
product life, processing properties, shelf life, surface and mechanical properties. Also, 
prices are often higher than synthetic polymers, and also subject to fluctuations and 
geographical variations depending on secondary material availability. Large scale industrial 
production is needed. Due to their environmental and sustainability objectives and 
strategies, user industries, such as automobile and white goods manufacturers, demand 
such bio-sourced materials. R&D studies aim to decrease market prices. PIN FR solutions 
are continuing to be developed for performance engineering plastics and also for bio-
polymers. 

mailto:pinfa@cefic.be
http://www.pinfa.eu/
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Chris Thornton, pinfa, summarised the increasing need for fire safety treatment of modern 
materials, because of higher fire loads (flammable materials such as carpets, textiles, 
polymers in electronics …) and potential fire causes such as batteries, low-voltage power 
supplies, electrical miniaturisation. Many bio-sourced and natural polymers and textiles are 
highly flammable, so that flame retardant treatment is essential to ensure safety. The 
development of eco-construction, with increasing use of wood products and recycled 
materials (e.g. newspaper, textiles) is leading to new demands for PIN flame retardants, to 
ensure environmentally friendly fire safety. PIN flame retardants can be derived from natural 
materials (DNA, chitin, oyster shells, clays …) or can be produced from bio-sourced organic 
materials or from recycled minerals. Several initiatives to develop supply of recycled 
phosphorus and nitrogen from sewage sludge or manures were presented. 

 The need for fire safety 

 

Jürgen Troitzsch, FEPS Germany, explained that fire regulations worldwide particularly 
focus on preventing fires starting and on slowing initial fire development, because this has 
the highest effectiveness in reducing fire deaths and fire damage. He summarised a number 
of currently ongoing and future developments. In Europe, implementation of the CPR 
(Construction Products Regulation) is now looking at ‘Sustainable use of natural resources’ 
and ‘Hygiene, health and environment’, both of which will strongly impact materials which 
will be able to obtain the CE mark for building use. Indoor air emissions of VOC, ammonia 
and dangerous substances will be taken into account. In rail transport, the new European 
Standard EN 45545-2 requires stringent fire performance levels, including Critical Heat 
Flux, Maximum Average Rate of Heat Emission, Smoke Obscuration Value and 
Conventional Index of Toxicity for smoke. Similar requirements apply for maritime 
applications. EN 45545-2 is under revision, including looking at tighter fire performance 
requirements for seats and revising smoke toxicity requirements. On the other hand, fire 
performance requirements for materials used in cars (EMVSS 302) are very low, despite 
increasing fire risks from compact electrical systems and batteries. Recent fire catastrophes 
in buses (e.g. in Germany, China, France) are resulting in pressure to introduce adequate 
fire performance regulations for materials used in buses and coaches.  

 

Interview: 

Huntsman: sustainable fire safety solutions 
Diane Daems: future fire safety solutions will be case-by-case and will include both PIN 
FRs and the development of intrinsically fire resistant polymers, either through polymer 
chemistry design or by integration of reactive FRs into the polymer matrix. New FR 
chemicals, bio-sourced or synthetic, must offer long-term sustainability, whatever chemistry 
is used. Life cycle analysis can support this, looking at not only toxicity but also through to 
end-of-life. Both regulation (REACH) and voluntary schemes (Ecolabels) can drive this. Low 
smoke emission and low smoke toxicity are important, but it must be remembered that the 
most important factors are preventing fires and slowing their development. Fire fighters 
health requires specific attention. Smoke, soot and solid fire remains are always toxic. 
These toxic effluents increase massively when fires develop to reach flashover. Guidelines 
should be improved for fire fighter intervention, person protective equipment, 
decontamination. 

  

mailto:pinfa@cefic.be
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 Reducing smoke toxicity 
 Prof. Camino, Politecnico di Torino, emphasised that PIN FRs mostly act in the 

condensed phase (solid phase by charring, rather than gas phase) or by emitting water 
vapour (cooling) or inert gases (fire gas dilution), and so tend to reduce smoke emission, 
smoke corrosivity and smoke toxicity, in particular reducing emissions of volatile carbon 
compounds in smoke. 

 

Richard Hull, University of Central Lancashire, UK, noted that some halogenated flame 
retardants may increase smoke in a fire, because they act in the gas phase, stopping 
combustion going to completion. However, in large fires, there is nearly always incomplete 
combustion, because the fire needs more air than can reach it. He also indicated that gas 
phase flame retardants can generate more smoke (soot particles and tar) and toxic gases 
(carbon monoxide and hydrogen cyanide). Evidence from Factory Mutual1 shows that soot 
particles, may play a significant role in fires by radiating heat and so contributing to flame 
spread to other materials. Visibility in fires is a major issue for firefighters and has 
deteriorated considerably over past decades. Flame retardants which dilute fire gases by 
releasing water or nitrogen (e.g. ATH, MDH) or flame retardants which act in the solid 
phase by preventing polymer pyrolysis and generating protective char layers may not 
increase the products of incomplete combustion (such as smoke and CO). 
1. A Tewarson, Combustion Efficiency and its Radiative Component, Fire Safety Journal, 2004; 39, 131. 

 

Bio-based PIN FRs and bio-sourced materials 
Laurent Ferry, Ecole des Mines Alès, France: use of phloroglucinol, a bio-sourced 
aromatic ring organo-carbon chemical (e.g. from fruit trees) and bio-based amines to 
produce both bio-based epoxies and bio-based phosphorus flame reactive and additive 
flame retardants. 

 

Sophie Duquesne, Ecole Nationale Supérieure de Chimie de Lille, France: use of bio-
sourced PIN FRs such as polyols (starch, lignin) or protein (keratin) with inorganic 
ammonium polyphosphate to flame retard the bio-polymer PLA (poly lactic acid) and 
PLA/flax composites. Also other bio-sourced PIN FRs: fumaric acid or sodium salts of phytic 
acid. Eco-design of PLA-Flax composites to optimize the compromise between mechanical 
and FR properties. 

 

Leila Bonnaud, CIRMAP and MateriaNova, Belgium: synthesis of benzoxazine resins 
from bio-sourced phenolic chemicals, such as eugenol (from clove oil or from lignin). The 
neat cured benzoxazine networks exhibit excellent thermal stability and high charring ability 
(>30% at 1000°C) combined with thermomechanical properties (Tg>200°C). Addition of a 
small amount of carbon nano tubes (<<0.5wt%) results in big effects (significant shift of Tg 
to higher temperature –Tg>300°C-, electrical conductivity, shape of sample is retained after 
thermal degradation…) 

 

Jevgenij Lazko, Materia Nova: In order to extend the application domain of agro-materials 
based on flax fibres used for insulation, different PIN FRs were incorporated and fixed firmly 
and permanently using a fully bio-based protein binder. The most important fire resistance 
improvements such as immediate flame extinction and increased ignition time were 
obtained with melamine borate. 

mailto:pinfa@cefic.be
http://www.pinfa.eu/
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Lucie Costes, University of Mons (Bergen), Belgium: phosphorylated and N 
(ammonium) reacted lignins as a sustainable PIN FR for bio-sourced PLA (poly lactic acid, 
extracted e.g. from sugar beet). The use of 20%wt P and N reacted lignin in PLA improves 
thermal stability, reduces peak heat release and enables to achieve UL94-V0 fire 
performance.  

 

Günter Beyer, KABELWERK EUPEN AG, Belgium, presented PIN FR solutions using a 
combination of inorganic PIN FR (ATH or MDH) and organoclays, generating 
nanocomposites. This results in a very stable, structurally resistant char formation during 
degradation in the case of a fire. As a result, cables using such PIN FR systems can 
achieve the CPR (Construction Products Directive) B2 class. Electrical functionality (as 
described in DIN 4102 part 12 for security cables) in the case of a fire with temperatures up 
to 1000°C is maintained using polymer based insulation compounds which are transformed 
at higher temperatures into an electrically non-conductive ceramic. 

 

Interview: 

Tolsa: specific clays / PIN FR synergies 
Maria-Luisa Puertas: TOLSA is supplying a new range of additives for FR based on a 
naturally available, special magnesium clay mineral, which has a micro/nano needle-like 
structure. With a specialist treatment, some of these additives are performance synergist 
(ADINS ®Clay) to phosphorus-based PIN flame retardants in commodity and technical 
polymers, such as PP, EVA, PS or PA. Other additives (ADINS ®Fireproof), obtained by 
means of a nanofunctionalization of the clay surface, can provide ceramic structures under 
fire conditions for demanding applications, as electrical cables. The short mineral needles 
do not pose health issues and are used in other consumer products. The clay needle-like 
structure contributes to improving char structure and resistance, improving fire performance 
and reducing smoke generation. Minerals offer potential to respond to demand for 
sustainability in flame retardants, with natural sourcing and no toxicity issues, and demand 
for PIN fire safety solutions for technical polymers. 

 Christell Vagner, University of Lorraine and University of Aix-Marseille, France, 
presented testing of combinations of a phosphorus FR (Exolit OP 930), inorganic ATH and 
expandable graphite in acrylic resin – bio-sourced fibre (taffeta) composites, achieving 
aircraft fire performance standards. 

 

Patrick Masset, Fraunhofer Umsicht, Germany, presented testing of innovative PIN FR 
solutions as intumescent coatings to protect steel, wood or other materials from heat in 
case of fire. Homogenous, deep char layers were generated (no holes or cracks), with a low 
oxygen/carbon ratio and a residual mass of 40% of the coating initial mass. This enabled 
temperature behind c. 2mm steel to be kept around 100°C after up to 60 minutes for tests 
conducted 800°C. These PIN intumescent coatings will be commercialised in coming 
months. 

mailto:pinfa@cefic.be
http://www.pinfa.eu/
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Rodolphe Sonnier, Ecole des Mines d’Alès, presented studies developing phosphorus-
based PIN flame retardants for use in bio-sourced PLA (poly lactic acid). The effects vary 
depending on how the phosphorus atom is integrated into the chemical structure. In 
particular, the capacity of phosphorus to inhibit polymer degradation in case of fire depends 
on whether the phosphorus atom is in the polymer backbone or in side groups. To date, it is 
has not been possible to model this. Designing phosphorus containing polymer flame 
retardants is therefore complex. 

 

Interview: 

Total: fire safety is essential for insulation materials 
Michel Cassart: polystyrene insulation (EPS) offers high performance insulation for 
buildings, reducing energy consumption and greenhouse emissions. Respect of building 
safety regulation fire standards is imperative. The industry is currently changing to new 
flame retardant solutions, because of the ban of HBCD under EU chemical regulation 
REACH. New flame retardant solutions, whatever family of chemistry is used, must respect 
the environment, ensuring low losses from the product and no bioaccumulation. Polymer 
and large-molecule FRs are one solution, as may also be reactive FRs, but in both cases 
there are challenges with cost, supply availability and processing characteristics. Bio-
sourced materials are an important development for Total, as an environmental ‘plus’, but 
need to ensure performance, respect fire safety standards, and not be more expensive. 

 

Maude Jimenez, ENSCL Villeneuve d’Ascq, France, presented studies of PIN flame 
retardants in bio-sourced PLA (poly lactic acid). Combinations of melamine, ammonium 
polyphosphates and organo-modified montmorillonite clay showed to improve fire 
performance of PLA (e.g. peak heat release rate PHHR reduced by nearly 90%). However, 
important issues with polymer ageing and humidity uptake were shown, related to impacts 
on breakdown of the polymer molecules. 

 

Claire Negrell, Montpellier School of Chemistry, France, tested bio-sourced phosphorus 
flame retardants in polyamide PA11 produced from castor oil (Rilsan®).DOPO grafted onto 
a bio-based di-acid (itaconic acid) was polymerised into the polyamide monomer at up to 
1% phosphorus loading to obtain a polyamide achieving UL94-V0 and self-extinguishing. 

 

Ceren Yargici, ARÇELIK R&D Center, Turkey, presented development of PIN flame 
retardant systems for glass fibre reinforced poly(butylene terephthalate) PBT components 
for durable consumer electrical goods. Combinations of phosphate based flame 
retardants  achieved good processability by extrusion and injection moulding, maintained 
mechanical properties and showed significant synergy for ensuring fire performance. 

 Emissions from polymers and products 

 

Naima Sallem, Catholic University of Louvain (UCL), Belgium, presented studies of 
processing of naturally bio-sourced lignin as an additive to polyamide 6. Reactions between 
the two polymers resulted in potentially interesting changes in the polyamide mechanical 
properties. Emissions during processing from the lignin were formaldehyde, phenols, 
substituted phenols and benzene, whereas caprolactam was the principal VOC emission 
from the polyamide. Comparison to recommended Short Term Exposure Limits suggest that 
there may be issues for workers in processing of lignin. 

mailto:pinfa@cefic.be
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Mylene Ghislain, Ecole des Mines d’Alès, France, presented a new method for 
assessing gaseous emissions of phosphorus ester flame retardants from foams in 
consumer products, such as furniture. Out of seven phosphorus FRs analysed, only three 
were detected as gaseous emissions (TEP, TBP, TCPP). 

 

Carine Chivas, LNE France, presented lab-scale simulation of incineration of different 
polymers containing MWCNTs (multi walled carbon nano tubes), indicating that the 
presence of carbon nanotubes increased the release of ultrafine particles in incineration of 
thermoplastic polymers but not of thermoset polymers tested. The presence of carbon 
nanotubes also increased the release of small tar particles in incineration. The nanotubes 
were not detectable in smoke. 

 

José-Marie Lopez-Cuesta, Ecole des Mines d’Alès, France, presented lab-scale studies 
of emissions from polyamide 6 containing various inorganic nano-additives (carbon nano 
tubes, silica, clays: sepolite, hallyosite, organo-monmorionite). Nano-particles are emitted at 
the start of fire, and in some cases also during the developed fire, or are found in soot and 
tar balls. 

 Life cycle analysis and end-of-life 

 

Interview: 

Veramtex: new applications for textile fire safety 
Marc Vanhoomissen: durability of fire safety treatment is essential in many textile 
applications. Veramtex PIN fire safety treatment textile finishing can ensure wash-proof and 
ageing resistant textile fire safety performance for cellulose-containing fibres. The demand 
for flame retardant textiles is increasing, with opportunities to widen application of effective 
treatment processes to other applications and fibres. Examples include the use of bio-
sourced fibres such as flax in curtains in public buildings, or to ensure fire safety treatment 
of natural fibres used in polymer – fibre composites. Challenges include investment in new 
application equipment, and aversion to the legal responsibility issues of guaranteeing 
durable fire safety. Durable fire safety treatments of textiles offer end-of-life opportunities 
which should be explored, in that fire safety could be maintained if textile products are 
shredded and used to produce insulating materials or composite component fibres. 

 

Florian Kohl, Albemarle, underlined that flame retardants should not be analysed as 
groups, but as individual substances, because the term “flame retardant” merely describes 
the function of a substance and not its chemical nature, and it is the structure which 
determines the properties of the substance. He gave a brief introduction to the REACH 
regulation and the objectives of its different parts. He also presented the E&E “End-of-life 
Decision Tree” being developed by EFRA. This information tool for the waste and recycling 
industries indicates whether given material – flame retardant combinations can be recycled 
or not as a function of applicable regulations. In particular, the presence of now-banned 
substances in some plastic waste streams may prevent recycling of such plastic material. 
Overall, a holistic approach should be followed on flame retardants, balancing technical, 
regulatory and recycling requirements. 

mailto:pinfa@cefic.be
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Lein Tange, ICL-IP and EFRA, presented the “Polystyrene Loop” project. End-of-life 
polystyrene insulating materials containing the brominated flame retardant HBCD 
(previously very widely used in  building and construction materials, but, but now regulated, 
and in particular effectively banned from recycling from March 2016 by the EU POPs 
Regulation EC 850/2004) will be recycled. The recovered foam will be dissolved using the 
Creasolve process (using an environmentally preferable, non-toxic solvent), at the industrial 
site which in the past produced HBCD (Terneuen, The Netherlands), to recover the bromine 
and a clean extract which can be used as feedstock for production of new brominated 
polymer in the same application (B&C), a recycled polymeric flame retardant. Construction 
of a demonstration-scale plant is planned for 2018. 

 

Olivier Talon, MateriaNova, Belgium, explained the importance of considering all aspects 
of flame retardant production, use and disposal in Life Cycle Assessments. He underlined 
that the environmental benefits of reducing the number of fires can be significant (SP 
Sweden studies, 2000 and 2003 http://www.cefic-efra.com/index.php/fr/life-cycle-analysis-fr-
fr ): avoidance of emissions of smoke and soot toxicity, of replacement of destroyed 
buildings and products. 

 

Interview: 

Archroma: committed to sustainability 
Michael Schuhmann: Archroma is committed to a growing portfolio of sustainable 
products, and moved its range of flame retardant products already in 2011 to PIN based 
flame retardants. This responds to today’s consumer demand for environmental ‘compliant’ 
products, and corresponds to qualification criteria defined by major ecolabels or 
Greenpeace’s ZDHC dashboard, as well as to producer and retailer specific restricted 
substance lists. Archroma’s Pekoflam® PIN flame retardant range takes Oeko-Tex® as a 
guideline to define sustainability objectives. For example our Pekoflam HFC was the first 
powder based textile FRs to become Oeko-Tex®+ Standard 100 listed for skin contact 
accepted applications. Such listings validate environmental and consumer safety 
compliance, providing an important decision making tool for textile customers. But e.g. for 
common inorganic phosphate based PIN FRs, current Oeko-Tex criteria push to use 
purified phosphorus raw material sources, in order to meet defined heavy metal limits. Here 
a closer cooperation between industry and institutional bodies is needed to define suitable 
means in order to protect consumers while enabling processors to offer commercially and 
ecologically sustainable solutions. 

 PIN FR development projects 

 

Roland Klein, Fraunhofer LBF, presented the EU-funded (FP7) PHOENIX project 
www.phoenix-eu-project.eu aimed at upscaling production of phosphorylated lignin polymer 
as a bio-based PIN flame retardant. Dialysis testing proved that the process effectively 
reacted phosphorus covalently into the lignin polymer. However, the use of PCl3 posed 
issues of handling and residual halogen (failure to achieve halogen-free standards) 
incompatible with upscaling to industry, so a process instead using P2O5 was successfully 
developed. The phosphorylated lignin showed to be an effective polymeric PIN FR in ABS, 
and further work is underway to improve compatibility with polypropylene by reacting 
hydrophobic groups into the P-lignin polymer (using propionic acid). 

mailto:pinfa@cefic.be
http://www.pinfa.eu/
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Guillaume Capon, CREPIM France, presented the GREEN-FR project from the common 
laboratory SERFBIO (CREPIM + UPJV, with French public funding) which aims to 
synthesise and assess the fire performance properties of bio-based PIN flame retardants in 
various matrices such as polyurethane and polypropylene. A bio-based ethylene glycol 
extracted from bio-industry by-products (sugar, itol) was used to study the FR effects of 
molecular carbon structures (aromatic rings, heterocyclic or not), phosphonate, and other 
phosphorus and nitrogen structures. Factors tested included processing, water uptake, 
blooming, durability and fire performance. The project is now looking for industry partners to 
scale up to commercial testing and production. 

 

Ine De Vilder, Centexbel, Belgium, presented the FR4Tex project (www.fr4tex.be), funded 
by Flanders Innovation & Entrepreneurship, to facilitate research on eco-friendly flame 
retardants for textiles. Design of experiments, high-throughput technologies and LOI 
(Limited Oxygen Index, 8x13 cm samples) fire testing data are used to screen different 
flame retardants and binder systems. FRs were also tested in extrusion and finishing 
applications. Also an overview on legislation and labelling was elaborated generating a 
database of more than 1 600 flame retardant products. 

 Industrial implementation 

 

Laurent Tribut and Virginie Renavant, Schneider Electric, 
France, presented the company’s requirements regarding flame 
retarded polymers for low voltage electrical equipments such as 
contactors and circuit breakers.  These applications involve both 
demanding electrical and mechanical performance criteria, in parallel 
to high level of fire resistance because of the risk of ignition by 
overheating or arcing. At present, the best solution for polyamide 
based polymers is organophosphorus flame retardants. Various 
combinations of phosphorus FRs with synergists (melamine 

polyphosphate, zinc borate...) were tested and demonstrated 
challenges in term of corrosion and abrasion during polymer injection 
molding, contact pollution and product ageing (especially under UV 
and water spraying). 

 

Interview: 

Saint Gobain: performance and sustainability 
David te Strake, Vertrotech Saint Gobain, sees eco-friendly and bio-sourced flame 
retardants as offering important potential to improve the performance and sustainability of 
the company’s products. Sustainability is a major aspect of Saint Gobain’s company 
strategy and the company’s customers require more sustainable products. The 
environmental impacts of materials and products are taken into account during the whole 
process of development and improvement. Challenges include moving bio-sourced 
products from lab scale to industrial production, ensuring cost efficiency of flame retardants 
solutions, and the emission of toxic gases from burning materials in case of fire. 

mailto:pinfa@cefic.be
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John, Davis, Dow Chemical USA, presented the company’s response to the banning of 
HBCD on different world markets (EU REACH Annex XIV deadline 2015, Japan 2014, 
Canada under consideration) and the need to find a flame retardant solution for extruded 
and expanded polystyrene building insulation foams (XPS & EPS). Around 100 possible 
flame retardants (halogenated and non- halogenated) were assessed, with progressive 
parallel screening of objectives of low toxicity, non PBT (Persistent, Bioaccumulative, 
Toxic), fire performance and polymer compatibility and stability. This resulted in the 
polymeric FR being selected as the most sustainable alternative FR. After around 10 years, 
the flame retardant, a brominated polystyrene polymer, is today scaled up to full scale 
production, with Dow licences to three companies. The US EPA Design for the Environment 
(DfE) programme assessed these polymers in 2014, concluding that the polymeric FR was 
anticipated to be safer than HBCD for multiple environmental and health endpoints 
(hazard). 

 

Fredrik Westin, Deflamo, presented industrial development of the Apyrum® PIN flame 
retardant system www.deflamo.se Today, a 500 -1 000 tonne/year pilot production unit is 
under construction in Karlshamm, Sweden. The Apyrum system acts by intumescence and 
is based on combinations of different mineral salts, including for example carboxylates, 
ATH, zinc hyrdoxystannate, calcium salts, a carbonate blower, inorganic phosphates, 
alkaline hydroxates and energy absorbing compounds. The chemicals are based on food-
grade mineral salts, to ensure low toxicity and low contaminant levels. The chemical salts 
combination is specifically adapted to each customer’s polymer or fibre and application and 
the key to performance is complete mixing (production using continuous crystallisation in a 
tube reactor), closely controlled particle size, and particle structuring in layers of different 
components. Applications to date include plasticised PVC for wall coverings (enabling to not 
use antimony), bio-based fibre composites, cellulose-based recycled insulation materials, 
wood/flour composites, latex binders for carpets, polyurethane foams. 

 

Interview: 

Dow Corning: working together for PIN FR solutions 
Fabien Rialland: collaboration between FR suppliers, polymer industries, synergist 
specialists and user industries can find sustainable PIN FR solutions for new applications, 
ensuring fire performance and reduced smoke toxicity. Challenges include improving 
polymer quality compatibility with inorganic FRs, extending product life time durability and 
ensuring recyclability. Dow Corning’s silicon based synergists for PIN FRs contribute to low 
smoke toxicity and reduced smoke emission. Demand for such low smoke PIN FR systems 
will continue to increase, for example with implementation of the EU Construction Products 
Regulation. There are strong opportunities for development of high performance, low 
loading PIN FR solutions for polycarbonates and for polyamides, and here Dow Corning 
hopes to bring its expertise in order to develop more sustainable solutions. 

 

 

NOTE: The opinions expressed in this Newsletter are those of the speakers and interviewees and not of pinfa. 
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