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ƒ  Electronics environment performance standards 
The new IEEE ‘Environmental Assessment Standards’ for Imaging Equipment and Televisions are now 
published. These offer consistent and objective environmental performance criteria, which are widely 
recognised across the electronics industry, so enabling market recognition. The standards are considered to 
represent environment leadership, providing a tool for corporate and institutional Green Purchasing and for 
consumer choice. The new standards require, as a mandatory requirement, labelled equipment to have 
casings (enclosures) free of halogenated flame retardants and PVC. Optional criteria are the further 
reduction of these substances in printed circuit boards and in smaller plastic parts. 

IEEE (Institute of Electrical and Electronic Engineers) 1680 Standards: http://grouper.ieee.org/groups/1680/  (see 1608.2 
Imaging Equipment and 1680.3 Televisions) 

http://grouper.ieee.org/groups/1680/
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ƒ California furniture regulations reduce peak heat release 
Large scale tests carried out by SWRI Laboratory and funded by the US Department of Justice show that 
upholstered furniture conform to California TB 113 furniture fire safety regulation show a significantly lower 
peak heat release rate than non-conform (not flame retarded) furniture, because the foam padding burns 
more slowly. 79 fire tests of real or full-scale mock furniture items were carried out, 19 under a hood and 60 
in test rooms. These show that peak heat release rate measurements were relatively reliable (determination 
to 8-9%) but that time to start of fire (ignition) was highly variable, strongly dependent on the point of ignition 
(side, top of cushion …) and the size of flame of the ignition source. The tests do however clearly show that 
in many cases the time between ignition of furniture items, even by a small flame, and a major fire reaching 
400 – 800°C, is in many cases only a few minutes. In a separate paper analysing data from this report, M. 
Blais, a Director of SWRI laboratory, published by the US Polyurethane Foam industry Association (see pinfa 
Newsletter n° 23), indicated that the results also show that the use of flame retardant covering textiles 
extends the time between ignition and a major fire. Journalists from the Chicago Tribune have criticised this, 
indicating that the published report data does not support this conclusion and that textiles used were not 
comparable to those in real furniture. In answer to these criticisms, Mr Blais has indicated that he is now 
collecting more data. This discussion does not however modify the conclusion stated by the authors of the 
SWRI report, that fire safety regulation conform furniture consistently shows a lower peak heat release rate. 
This will reduce the likelihood that a fire impacting upholstered furniture will spread to other items in a room, 
or will cause “flashover” resulting in fire spread to other rooms and untenable conditions for occupants or fire 
fighters. 

M. Blais, SWRI, May 2012: “California TB 117: Does The Regulation Add Value?” http://www.pfa.org/abstracts/index.html  

Chicago Tribune, 30th December 2012: http://articles.chicagotribune.com/2012-12-30/news/ct-met-flames-southwest-
study-20121230_1_flame-retardants-vytenis-babrauskas-fire-scientist  

Furniture Today, Spring 2012, M. Janssens, SWRI “Clues from burning furniture” 
http://www.swri.org/3pubs/ttoday/spring12/pdfs/BurningFurniture.pdf  

Full SWRI report, July 2012, funded by the US Department of Justice, “Reducing Uncertainty of Quantifying the Burning 
Rate of Upholstered Furniture” https://www.ncjrs.gov/pdffiles1/nij/grants/239050.pdf  

ƒ PIN flame retardants and materials recycling 
A presentation published on ‘Flame Retardancy of Polymers’ website addresses the end-of-life recycling 
issues resulting from the increase in use of PIN (Phosphorus, Inorganic, Nitrogen) flame retardants in 
electronics and electrical equipment. The move to PIN flame retardants responds to EU legislation, ecolabels 
and industry pressure for flame retardants with recognised health and environmental safety. The current 
situation where 70% of EU electronics waste goes to landfill or incineration will have to change as the WEEE 
(Waste Electrical and Electronic Equipment) Directive is implemented. Results of materials recycling tests 
with phosphorus based (organic phosphonic salt) flame retardants show that mechanical and fire safety 
properties are maintained after several recycles (mixture 50% recycled, 50% new materials). 

Flame retardancy of Polymers website: http://polymer-fire.com/  

“Flame Retardants: Design for Environment and End-of-Life: is there a life after WEEE, RoHS and REACH?”, A. Beard 
(Clariant & pinfa) http://polymerandfire.files.wordpress.com/2013/01/174_en.pdf  

http://www.pfa.org/abstracts/index.html
http://articles.chicagotribune.com/2012-12-30/news/ct-met-flames-southwest-study-20121230_1_flame-retardants-vytenis-babrauskas-fire-scientist
http://articles.chicagotribune.com/2012-12-30/news/ct-met-flames-southwest-study-20121230_1_flame-retardants-vytenis-babrauskas-fire-scientist
http://www.swri.org/3pubs/ttoday/spring12/pdfs/BurningFurniture.pdf
https://www.ncjrs.gov/pdffiles1/nij/grants/239050.pdf
http://polymer-fire.com/
http://polymerandfire.files.wordpress.com/2013/01/174_en.pdf
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ƒ PIN FR nylon for durable electrical components 
Zytel® HTN PIN flame retardant polyamides from DuPont are available up to 45% glass reinforced and 
comply with industry and major OEMs hazardous 
substance control requirements (JEDEC, JPCA, IPC, 
IEC61249), and also attain excellent flame resistance 
performance (UL94-V0 @ 0.4 mm). Zytel® HTN is 
easy to adopt with no concerns of upgrading from 
FR-PBT, FR-PET, or FR-PA, as the shrinkage factor 
is similar. They have been tested by customers and 
are particularly suitable for reflow soldering of SMD 
components. DuPont has recently introduced a new 
DuPont™Zytel® FR 95G25V0NH flame retardant 
resin not using halogen, antimony and red 
phosphorus as ingredients. This new Polyamide 66 
copolymer contains 25% of glass reinforcement and 
is rated UL 94 V0 down to 0.5 mm. This new grade 
uses a patented combination of flame-retardant 
copolymer and heat stabilisation system giving: improved heat ageing, improved melt stability, reduced 
mould deposit, improved surface appearance, easy processing and high flow without compromising 
performance and reliability. Zytel® FR 95G25V0NH enables the industry  to meet high standards for product 
performance while taking responsible action to protect the environment and comply with regulations and 
customer requirements with regards to safety & health. 

Source: http://www.specialchem4polymers.com/resources/print.aspx?id=8353  

ƒ ECHA seminars on authorization and alternatives 
The next ECHA (European Chemical Agency) seminar on REACH authorisation applications is fixed 11-12 
February 2013 in Helskinki. This follows the previous seminar (2-3 October 2012) which concentrated on 
analysing alternatives to substances subject to Authorisation and susceptible to be progressively phased-
out. Libby Sommer of the US EPA presented alternatives assessments for the brominated flame retardants 
decaBDE and HBCDD, for which EPA has not indicated a preferred alternative but points to tools to support 
substitution decisions including Clean Production Action GreenScreen, BizNGO Alternatives Assessment 
Protocol and DfE Safer Product Labeling. 

EPA DfE Flame Retardant Alternatives for DecaBDE : http://www.epa.gov/dfe/pubs/projects/decaBDE  

ECHA authorisation and alternatives seminars, including E Sommers slides: http://echa.europa.eu/view-article/-
/journal_content/33f61510-49e4-43dc-93da-26ffa49a83e4  

 

http://www.specialchem4polymers.com/resources/print.aspx?id=8353
http://www.epa.gov/dfe/pubs/projects/decaBDE
http://echa.europa.eu/view-article/-/journal_content/33f61510-49e4-43dc-93da-26ffa49a83e4
http://echa.europa.eu/view-article/-/journal_content/33f61510-49e4-43dc-93da-26ffa49a83e4
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ƒ PIN flame retardant developments for polyamides 
Polyamide 6 (PA6) is a high performance engineering polymer, increasingly used to replace metal parts. In 
impact resistant applications, PA6 can be notch sensitive and brittle at low temperatures, so susceptible to 
cracking. This can be improved by blending with polypropylene, but this can make the polymer more 
flammable. Balakrishan et al. present studies of flame retarding of such blends using 0 – 50% loadings of the 
inorganic PIN FR, magnesium hydroxide, showing that 30% loading achieved substantial flame retardancy 
(heat release rate, total heat evolved, peak heat release results shown). Mechanical properties were also 
measured, including impact strength, flexibility, tensile strength. Stiffness was improved but impact strength 
and damping behaviour were deteriorated with magnesium hydroxide loading. 

Glass-fibre reinforced PA6 (GFPA6) is difficult to fire safe, because the fibres have a “candlewick” effect 
accelerating combustion and preventing self-extinguishing. Tai et al. tested flame retardancy of GFPA6 using 
PIN melamine polyphosphate (MPP) with synergists zinc borate and organically modified iron-
montmorillonite (Fe-OMT). This follows previous studies by the same authors showing the effectiveness of 
Fe-OMT with other PIN flame retardants in EVA polymer. Heat release, evolved gases and char production 
were analysed. UL94 V0 rating was achieved with <30% MPP loading. The zinc borate appeared to enhance 
char production and improve compatibility between the glass fibres and the char, the Fe-OMT decreased 
combustible gas emission and improved char graphitisation. 

Zinc stannate is also shown to be an effective synergist of different PIN flame retardants in PA6 by Horrocks 
et al. The PIN FRs tested were aluminium diethyl phosphinate, an aryl phosphate (RDP), a cyclic 
organoposphonate, melamine polyphosphate (MPP) and melamine cyanurate, singly or in combinations. Fire 
mechanical characteristics were tested. The tests showed that a combination of PIN FRs (MPP, RDP) with 
the zinc stannate synergist was effective, but that the individual FRs alone were less effective than in 
combination. Addition of zinc borate or a nanoclay appeared to negate the synergist effect of the zinc 
stannate. The authors note that UL94 V1 or V0 were not achieved, but that the results suggest routes to 
develop new PIN flame retardant systems for PA6. 

Layered silicates (clays) are increasingly being used as fillers in PA6 to improve fire performance, in 
particular PLSN (polymer layered silicate nano-composites).  Melamine polyphosphate (MPP) was tested 
as a combination PIN flame retardant for melt-compounding with PA66 by Kiliaris et al., because of its cost-
effectiveness, safe handling and environmental friendliness. The combination of MPP and PLSN showed to 
considerably improve stiffness, tensile modulus and strength, but with a loss of ductability. Fire resistance 
was improved to UL94 V2. 

A different approach is surface treatment of the polyamide PA6. Alternating layers of PIN poly-anions 
(montmorillonite clay MMT) and poly-cations (polyallylamine PAH) were deposed on PA6 by Apaydin et 
al., by alternating immersion into the two different aquatic solutions. 20 bi-layers reached around 5 µm 
thickness, showing alignment of the clay platelets parallel to the substrate surface. Heat release rate was 
reduced by over 60%, and the char layer reached a thickness of twice that of the initial deposits. 

H. Balakrishnan et al., “On the use of magnesium hydroxide towards halogen-free flame-retarded polyamide-
6/polypropylene blends”, Polymer Degradation and Stability, Volume 97, Issue 8, August 2012 
http://www.sciencedirect.com/science/article/pii/S0141391012001760 

Q. Tai et al., “Iron-montmorillonite and zinc borate as synergistic agents in flame-retardant glass fiber reinforced 
polyamide 6 composites in combination with melamine polyphosphate”, Composites Part A: Applied Science and 
Manufacturing, Volume 43, Issue 3, March 2012 http://www.sciencedirect.com/science/article/pii/S1359835X11003514  

A. Horrocks et al., “Zinc stannate interactions with flame retardants in polyamides; Part 2: Potential synergies with non-

http://www.sciencedirect.com/science/article/pii/S0141391012001760
http://www.sciencedirect.com/science/article/pii/S1359835X11003514
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halogen-containing flame retardants in polyamide 6 (PA6)”, Polymer Degradation and Stability, Volume 97, Issue 4, April 
2012 http://www.sciencedirect.com/science/article/pii/S0141391012000080  

P. Kiliaris et al., “Study on the properties of polyamide 6 blended with melamine polyphosphate and layered silicates”, 
Polymer Degradation and Stability, Volume 97, Issue 7, July 2012 
http://www.sciencedirect.com/science/article/pii/S0141391012000833  

K. Apaydin et al., “Polyallylamine–montmorillonite as super flame retardant coating assemblies by layer-by layer 
deposition on polyamide”, Polymer Degradation and Stability, Volume 98, Issue 2, February 2013 
http://www.sciencedirect.com/science/article/pii/S0141391012004375  

ƒ New possibilities for THPC-based flame retardants 
The Flam-FixeTM process operated by Veramtex, Belgium, enables THPC fire safety treatment of cellulose 
fibres and blends, in complement to the ecological Beau-Fixe® fibre treatment system already offered by the 
company to increase resistance, flexibility, softness crease recovery, colour resistance and easy care. The 
whole system consists of impregnation with THPC-based polymers, followed by 
ammonia gassing, oxidation, washing and drying. As a specialist in the use of 
ammonia, Veramtex acquired the specific equipment needed for the second step, 
leaving the other operations to its customers, so enabling many finishers to apply the 
process. THPC (tetrakis(hydroxymethyl)phosphonium chloride  [P(CH2OH)4]Cl) is an 
organophosphorus compound combined with a mineral (non-organohalogen) chloride 
ion (Cl-) which is washed out after ammonia curing, effectively giving a recognised 
and reliable halogen-free flame retardant treatment. The ammonia in the system is 
recycled (>99%). The resulting fibres are conform to Oeko-Tex 100 (health safety) 
and the production system is certified to Oeko-Tex 1000 (ecological production). 
Different levels of fire safety performance can be achieved, depending on the product 
requirements. Applications include professional fire safety clothing and interior 
decoration textiles. 

Source: http://www.veramtex.com/ and https://www.oeko-tex.com/en/press/newsroom/pressrelease_30342.html  
Photo : Concordia 

ƒ Bio-based printed circuit boards (PCBs) 
An experimental concept in using various bio-sourced materials to produce printed circuit boards considers 
PIN flame retardants as suitable additives for achieving fire safety. Previous authors have tested flax plant 
fibres and epoxidised linseed oil, lignin fibres in bio-based epoxy resins. This paper studied PCBs based on 
chicken feather fibres (either on their own or mixed with E-glass fibres = electrical grade glass) and acrylated 
epoxidized soybean oil (AESO). The prototype PCBs were tested for mechanical, thermal and electrical 
properties, and for flammability in versions with and without flame retardant addition. The PIN flame 
retardants melamine polyphosphate and aluminium diethyphosphinic acid were used, enabling good fire 
resistance and no flame propagation. The authors conclude that most of the properties of the bio-based 
PCBs were satisfactory, but that peel strength needs to be improved. 

M. Zhan & R. Wool, “Design and evaluation of bio-based composites for printed circuit board application”, Composites 
Part A: Applied Science and Manufacturing, Volume 47, April 2013, 2230 
http://www.sciencedirect.com/science/article/pii/S1359835X1200348X  

http://www.sciencedirect.com/science/article/pii/S0141391012000080
http://www.sciencedirect.com/science/article/pii/S0141391012000833
http://www.sciencedirect.com/science/article/pii/S0141391012004375
http://www.veramtex.com/
https://www.oeko-tex.com/en/press/newsroom/pressrelease_30342.html
http://www.sciencedirect.com/science/article/pii/S1359835X1200348X
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ƒ BizNGO Guide to Safer Chemicals 
This Guide was released in December 2012 by a collaboration of business leaders, environmental 
associations, government agencies and scientists, and aims to provide a guide to pathways to safer 
chemicals in products and supply chains, illustrated by examples from brand name manufacturers, architects 
and designers, retailers and health care organisations. The Guide is promoted by the EU funded chemical 
Substitution Portal SUBSPORT. Many of the examples presented in the BizNGO Guide show companies 
developing policies to use environmentally safer flame retardants, including Perkins+Wills (building sector 
flame retardants list), Living Building Challenge, Healthier Hospitals Initiative, Hewlett Packard, Kaiser 
Permanente, GreenScreen, Greenpeace Guide to Greener Electronics 

BizNGO Safer Chemicals and Sustainable Materials : www.bizngo.org 
Guide to Safer Chemicals : http://www.bizngo.org/guide.php        EU substitution portal SUBSPORT : www.subsport.eu  

ƒ Afumex fire safety performance for megaprojects 
Prysmian Group is supplying more than UK£1 million of Fire Performance FP600S, 
Low Smoke Zero Halogen cables and Medium Voltage cables for the 310m, 87 
storey Shard building near London Bridge. This will be the tallest building in Europe 
when completed, housing residential apartments, a hotel, offices and a 360° viewing 
gallery. With 72 storeys completed to date, the building is already the tallest in the 
UK. The Prysmian Fire Performance FP600S and Afumex range are BASEC and 
LPCB approved, and come with compatible glands, cleats and good practice advice. 
Prysmian fire performance cables have previously been chosen for the Burj Khalifa, 
the world’s tallest building, the Bilbao Guggenheim Museum and the Teatro Colon in 
Buenos Aires, among the others. 

London Shard: www.macegroup.com 

Prysmian (ex. Pirelli Cables)  
http://www.prysmian.co.uk/energy/newsArchive.html  

ƒ Environmentally friendly FR process for nylon textiles 
Alexium International has further developed its PIN (organosilicane based) non-halogenated flame 
retardancy process for nylon textiles with new formulations that can be applied using standard curing ovens 
as well as with the company’s specific microwave process. Such ovens are available in nearly every fabric 
finishing facility worldwide, so that transition to the Alexium’s PIN flame retardant process can be fast and 
easy. The company has signed a development license with Duro textiles, the USA’s largest printers, finishers 
and distributors of textile products, supplying consumer, technical, industrial and institutional markets. 
Applications for Alexium’s RST (Reactive Surface Technology) currently under development aim to extent 
the process to materials other than textiles, including composites, paints, packaging, glass and building 
materials. See also pinfa Newsletter n° 17. 

Source: www.alexiuminternational.com Media coverage: http://www.innovationintextiles.com/duro-starts-production-of-
alexium-fr-treatment/  

http://www.bizngo.org/
http://www.bizngo.org/guide.php
http://www.subsport.eu/
http://www.macegroup.com/
http://www.prysmian.co.uk/energy/newsArchive.html
http://www.alexiuminternational.com/
http://www.innovationintextiles.com/duro-starts-production-of-alexium-fr-treatment/
http://www.innovationintextiles.com/duro-starts-production-of-alexium-fr-treatment/
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ƒ Abbreviations 
See pinƒa website: http://www.pinfa.eu/library/glossary-of-abbreviations.html 

ƒ Agenda 
Events with active pinƒa participation are marked: ► 

11-12 Feb Helsinki 
ECHA seminar on REACH Authorisation and alternatives 
http://echa.europa.eu/view-article/-/journal_content/33f61510-49e4-43dc-93da-
26ffa49a83e4  

19-21 Feb San Diego, California IPC APEX Electronics Industry exhibition and conference 
http://www.ipcapexexpo.org/  

5-7 March  Cologne, Germany Cables 2013 (AMI Conference)  
http://www.amiplastics.com/events/Event.aspx?code=C495&sec=2821  

4 Apr San José, California 

► ‘Meeting flame resistance requirements for Green Electronics’, pinfa and 
HDP User Group 
http://events.r20.constantcontact.com/register/event?llr=ccdjsljab&oeidk=a07e
6rtep0d5e1f144e&oseq=a005h019jzji  

7-10 Apr San Francisco 6th International Symposium on Flame Retardants (BFR2013) 
http://www.bfr2013.com/  

16 Apr Indianapolis, USA 
‘Modern Vehicles: Techniques and Technology’ workshop in FDIC (Fire 
Department Instructors Conference) 
http://www.fdic.com/attend/conference/workshops.html  

7-8 May Miami, Florida Bioplastics Compounding and Processing 2013  
http://www.amiplastics-na.com/events/Event.aspx?code=C513  

14-15 May Miami, Florida Polymers in Cables 2013  
http://www.amiplastics-na.com/events/Event.aspx?code=C512  

19-20 May Guangzhou, China 

4th International SKZ Conference on Flame Retardants: Chinese and 
International Markets Requirements, Challenges and Innovations.  
Before Chinaplas May 20-23rd 
http://www.skz.de/en/training/conferences/international_conference/1499..html  

10-13 Jun Chicago, Illinois  US National Fire Protection Association NFPA conference www.nfpa.org    

13-14 Jun Denver, Colorado ► Fire Retardants in Plastics (AMI) http://www.amiplastics-
na.com/events/Event.aspx?code=C516   

24-26 Jun Windsor, UK Interflam 2013 www.intersciencecomms.co.u  

25-28 Jun Lund, Sweden 6th European Combustion Meeting http://www.ecm2013.lth.se/  

30 Jun – 4 July Lille, France ► 14th FRPM (Flame Retardancy and Protection of Materials)  
http://www.frpm2013.eu  

11-12 Sept Würzburg, Germany 13th SKZ Conference on Trends in Fire Safety and Innovative Flame 
Retardants in Plastics. Abstract submissions: jtroitzsch@troitzsch.com 

9-10 Oct Basel, Switzerland 6th Eurofire (European fire safety engineering) Conference 
www.eurofireconference.com  

14-15 Nov Paris 
Ist International Seminar for Fire Safety of Facades (CSTB). 
Abstract submission deadline: 15th March 2013 
http://facade2013.sciencesconf.org/  

 

http://www.pinfa.eu/library/glossary-of-abbreviations.html
http://echa.europa.eu/view-article/-/journal_content/33f61510-49e4-43dc-93da-26ffa49a83e4
http://echa.europa.eu/view-article/-/journal_content/33f61510-49e4-43dc-93da-26ffa49a83e4
http://www.ipcapexexpo.org/
http://www.amiplastics.com/events/Event.aspx?code=C495&sec=2821
http://events.r20.constantcontact.com/register/event?llr=ccdjsljab&oeidk=a07e6rtep0d5e1f144e&oseq=a005h019jzji
http://events.r20.constantcontact.com/register/event?llr=ccdjsljab&oeidk=a07e6rtep0d5e1f144e&oseq=a005h019jzji
http://www.bfr2013.com/
http://www.fdic.com/attend/conference/workshops.html
http://www.amiplastics-na.com/events/Event.aspx?code=C513
http://www.amiplastics-na.com/events/Event.aspx?code=C512
http://www.skz.de/en/training/conferences/international_conference/1499..html
http://www.nfpa.org/
http://www.amiplastics-na.com/events/Event.aspx?code=C516
http://www.amiplastics-na.com/events/Event.aspx?code=C516
http://www.intersciencecomms.co.u/
http://www.ecm2013.lth.se/
http://www.frpm2013.eu/
mailto:jtroitzsch@troitzsch.com
http://www.eurofireconference.com/
http://facade2013.sciencesconf.org/
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ƒ  India seminar: fire safety with polymers 
A one-day technical conference in Mumbai, 19th April “Fire-safety with polymers”, is convened by Dilip 
Raghavan of Colour Publications / PaintIndia, publisher of Popular Plastics and Packaging, India’s leading 
publication in this area, supported by pinfa. The conference will particularly focus on fire safety solutions for 
E&E (electrical and electronics, consumer appliances), W&C (wire and cable) and BC (building and 
construction), taking into account environmental and health & safety aspects. Aspects covered will include 
technical and legal updates, user fire safety expectations including approaches to polymer fire safety with 
PIN flame retardants in thermoplastics/polyolefins, engineering plastics (nylons, PBT, PC, TPU), compounds 
for W&C, intumescent coatings and synergists. Participants will include structural engineers major 
electronics manufacturing companies, Kamal Hadkar & Co structural engineers, the Bureau of Indian 
Standards and the Mumbai Fire Brigade. 

Programme and registration: www.paintindia.in  

http://www.paintindia.in/
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ƒ California may move backwards on furniture fire safety 
The State of California has opened public consultation on proposals to effectively rescind the state’s furniture 
fire safety regulations TB117, currently recognised as world leader in public fire safety protection (alongside 
the UK upholstered furnishings regulations). The proposed changes to the TB117 regulation would mean 
that open flame resistance is no longer required for materials used in furniture sold in California, replacing 
this by resistance to ignition by a smouldering cigarette equivalent only. This smouldering ignition resistance 
requirement will also apply to all polyurethane foam sold to the general public. The new requirement is 
estimated to be in any case met by 85% of furniture on the market, so essentially negates any requirement 
for furniture fire safety, and will provide no protection against fires started by accidental heat sources such as 
candles or electrical arcing. More importantly, the new unprotected furniture will ignite and burn rapidly and 
with very high heat and smoke emissions should a fire start in any other item nearby, thus potentially 
transforming a minor incident into a fast and deadly fire susceptible to kill within minutes, prevent occupants 
escaping, put fire fighters at risk and spread fire to other rooms. An assessment of ten years of 
implementation of demanding furniture fire safety requirements in the UK concluded that such requirements 
were saving 54 deaths, 780 injuries and over 1000 home fires per year. pinfa regrets that California 
regulators’ concerns about certain types of flame retardant has led to such a negative proposal and to a 
proposed decrease in public fire safety, rather than ensuring health and environmental objectives by defining 
strict requirements addressing the flame retardants or treatments used to improve public fire safety. 

UK government BIS (Department for Business Innovation and Skills) letter, 7th April 2011: 
http://www.bis.gov.uk/assets/biscore/consumer-issues/docs/r/11-856-review-furniture-furnishings-regulations.pdf 

California TB117-2013 consultation: http://www.bhfti.ca.gov/about/laws/propregs.shtml 
Public hearing: 26th March, 10h00. Deadline for written comments: 26th March, 17h00 

ƒ GreenScreen Hewlett Packard case study 
HP has published on the EU Substitution Support Portal www.subsport.eu a report on the company’s action 
to implement fire safety solutions with preferred health and environment profiles. The GreenScreen 
assessment tool (www.cleanproduction.org) enables HP to evaluate health and environmental impacts of 
alternative flame retardants and communicate desired attributes to formulators and identify preferable 
materials. Cooperation between HP and formulators has enabled innovative solutions to meet 
environmental, regulatory and quality requirements. HP points to pinfa’s support in enabling GreenScreen 
assessments of PIN flame retardants and underlines that GreenScreen is used early in the materials 
selection process, enabling a thorough and balanced evaluation of exposure and life cycle in subsequent 
analysis phases. HP states that the success of this program has led the company to now use GreenScreen 
for products other than flame retardants. 

Source: SubSport HP case study: http://www.subsport.eu/case-stories/124-en  

GreenScreen™ TV Enclosures  report: http://www.cleanproduction.org/library/Green_Screen_Report.pdf  

 

http://www.bis.gov.uk/assets/biscore/consumer-issues/docs/r/11-856-review-furniture-furnishings-regulations.pdf
http://www.bhfti.ca.gov/about/laws/propregs.shtml
http://www.subsport.eu/
http://www.cleanproduction.org/
http://www.subsport.eu/case-stories/124-en
http://www.cleanproduction.org/library/Green_Screen_Report.pdf
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ƒ Thin and thick wall PE and PP applications 
Gabriel-Chemie Group, specialist in plastics colour and refining, is one of Europe’s leading 
masterbatch producers. The company has launched new PIN flame retarded polyethylene 
(PE) and polypropylene (PP) compounds in its MAXITHEN® line, offering halogen-free, fire 
safety standard conformity. MAXITHEN® HP7AA1460FR offers compliance with DIN 4102 
B2/B1 and UL94 VTM for thin-walled polyethylene applications (LDPE, LLDPE or HDPE, wall 
thickness up to 500 µm). MAXITHEN® PP7A9850FR offers compliance with UL 94 V2 or DIN 
4102 B1 for thick-walled polypropylene applications, such as piping or seat structures. 

Source: http://www.gabriel-chemie.com/haloPE_en.pdf and http://www.gabriel-
chemie.com/haloPP_en.pdf 

ƒ Zeolite and PIN FR system for polypropylene 
The aluminium mineral zeolite shows to be an effective catalyst in nitrogen – phosphorus (PIN) flame 
retarded polypropylene. Ammonium polyphosphate and a large nitrogen-containing molecule (combining 
organic analine, triazine ring and ethylenediamino groups) were the main flame retardant components, 
acting by intumescence, that is producing a protective char layer on the surface of the polypropylene in case 
of fire. Previous work shows that the mineral lanthanium oxide La2O3 is an effective catalyst, improving the 
thermal stability and flame retardancy of the polypropylene with the PIN FR system. This work demonstrates 
that zeolite 4A, which is a cheap and widely available mineral, is highly effective, improving fire performance 
(UL 94-V0 rating achieved), and resulting in a more continuous and compact char layer. 

“Synergistic effects of 4A zeolite on the flame retardant properties and thermal stability of a novel halogen-free PP/IFR 
composite”, C. Feng et al., Polymers Advanced Technologies, 2013, Wiley 
http://onlinelibrary.wiley.com/doi/10.1002/pat.3108/abstract  

ƒ EU consultation on chemicals in electronics (RoHS) 
An EU public consultation is underway addressing chemicals used in electrical and electronic equipment. 
pinfa considers that this offers an important opportunity to ensure that innovation, quality and  
recyclability/durability can  continue to be developed in electronics, whilst ensuring that chemicals used offer 
full guarantees of health safety for users and of environmental protection ( * ). pinfa fully supports the 
position taken by Cefic and other industry organisations that a methodology should be developed, coherent 
with REACH, to identify substances and requirements based on science. This will offer opportunities for 
positively recognised health and environment compatible, performance fire safety solutions, which PIN flame 
retardants can provide. 

* The EU RoHS Directive, as updated in 2011, (2011/65) requires the EU Commission to update by July 2014 the list of 
chemicals which are restricted in electrical and electronic equipment sold in Europe. The list of chemicals currently 
restricted is given in Annex II of this Directive. 

EU Commission RoHS consultation: http://ec.europa.eu/environment/waste/rohs_eee/review/consultation_en.htm  
Background document: 
http://ec.europa.eu/environment/waste/rohs_eee/review/docs/RoHS2_1st_Internet_Consultation_Background.doc  

http://www.gabriel-chemie.com/haloPE_en.pdf
http://www.gabriel-chemie.com/haloPP_en.pdf
http://www.gabriel-chemie.com/haloPP_en.pdf
http://onlinelibrary.wiley.com/doi/10.1002/pat.3108/abstract
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2011:174:0088:0110:en:PDF
http://ec.europa.eu/environment/waste/rohs_eee/review/consultation_en.htm
http://ec.europa.eu/environment/waste/rohs_eee/review/docs/RoHS2_1st_Internet_Consultation_Background.doc
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ƒ High performance FR polyamide for electronics 
Solvay has obtained UL-94 V0 rating for electrical and electronics applications (≥0.4mm thickness) for the 
halogen-free flame retarded (HFFR) glass-fibre reinforced Ixef® 1524 polyarylamide (PARA). The material 
can replace halogen-containing glass-fibre polycarbonate or ABS, offering robustness suitable for injection 
molded covers, internal frames and other structural elements of mobile electronics devices. The material 
offers high-quality surface finish and flame-resistance in all colours. High-flow enables molding of complex 
parts, which can be thin, rigid, strong, stable and be painted. Tensile strength is comparable to many cast 
metals/alloys.  

Source: http://www.solvayplastics.com/sites/solvayplastics/EN/news/Pages/IxefPolyarylamideEarnsUL94V0.aspx  

ƒ PIN FR for bio-sourced soybean oil polymer 
Bio-sourced soybean oil derived organic compounds and inorganic silica containing compounds (MEOS, 
TEOS) were combined using a sol-gel process and ultraviolet light curing for polymerisation. Flame 
retardancy was ensured by incorporation of PIN compounds (vinyl phosphonic acid, triphenyl phosphine). 
After application as a coating to polycarbonates, tests of mechanical properties and fire performance were 
carried out, showing a synergetic effect of the inorganic silica and the phosphorus in the product. The 
authors conclude that the low-cost, biodegradable, water-resistant hybrid materials offer promising physical 
and mechanical properties. 

“Flame retardant UV-curable acrylated epoxidized soybean oil based organic–inorganic hybrid coating”, E. Basturk et al., 
Progress in Organic Coatings, 2013 (in press), Elsevier www.elsevier.com/locate/porgcoat  

ƒ ACP chooses Polyone PIN FRs for electronics 
Manufacturer of electronics controls devices for automotive, household and industrial electronics, ACP 
(www.acptechnologies.com) has chosen Polyone’s PIN flame retardant EdgetekTM for its latest line of micro-
potentiometers. This PIN material provides a cost-effective, environmentally friendly solution for moulding 
these critical devices for controlling performance electronic equipment. The PIN material responds to 
increasing constraints in electronics devices as components 
become both more compact and more versatile, offering  fire 
safety (self-extinguishing in contact with flame), dimensional 
stability, creep resistance at elevated temperatures, 
mechanical and electrical performance, facility of processing 
and colouring for thin parts, ability to withstand surface mount 
technology (SMT) and solder temperatures and materials. 
Close collaboration between Polyone and ACP enabled 
adjustment of the Edgetek TM AM PIN solutions for the 
specific requirements of this application. 

Source: http://www.polyone.com/en-us/news/pages/PolyOnePressRelease.aspx?PRID=606  

http://www.solvayplastics.com/sites/solvayplastics/EN/news/Pages/IxefPolyarylamideEarnsUL94V0.aspx
http://www.elsevier.com/locate/porgcoat
http://www.acptechnologies.com/
http://www.polyone.com/en-us/news/pages/PolyOnePressRelease.aspx?PRID=606
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ƒ EU project develops innovative process for clay FRs 
The EU funded project Polyfire has developed a process to produce PIN flame retarded thermosetting 
polyester resin using nano-clays in synergy with other PIN flame retardants. This follows on from the 
SUREFIRE project which developed a PIN flame retarded polyester resin able to achieve UL94-V0 fire 
resistance. Specific nano clays were further developed to improve fire resistance efficiency and compatibility 
in the polymer resin, and a new production process enabling the production of the nano-form clay to be 
integrated with the polymer resin formulation, thus avoiding any risk of the nano-material reaching the 
environment or the workplace. Production of test items using the FR polyester resin is underway to enable 
assessment of mechanical, physical and fire performance characteristics, and health and environment 
analysis is underway including when cutting or machining the finished product. 

EU 7th Framework R&D Programme, Polyfire project : http://www.netcomposites.com/projects/polyfire  

ƒ Printable PET films 
Hanita coatings, Israel, a leading supplier of facestock to the label industry, has developed thin, printable, 
PIN flame retardant films, offering UL 94 VTM-0 flame retardancy. The PET (Polyethylene terephthalate) 
films are available in black, white and translucent 1 and 1.5 mil (25 and 36 micron) thickness, and can be 
printed, or used as a flame retardant base for a printable top film. The new product offers a good-value, low 
thickness solution to flame propagation requirements, for example in electronic appliances or batteries. 

Source: http://www.hanitacoatings.com/news/ and http://www.hanitacoatings.com/products/print_substrates.asp  

ƒ Environmentally preferable cotton PIN FR application 
Cotton textiles are naturally highly flammable. An environmentally preferable application method has been 
demonstrated for the well-recognised PIN fire safety solution for cotton fabrics DMPPA (N-methylol 
dimethylphosphonapropionamide, which is marketed as eg. Pyrovatex CP new, Aflammit KWB). Traditional 
DMPPA application processes use formaldehyde as a crosslinking agent. Here, this was successfully 
replaced by using the natural substance citric acid (as in fruit) and the inorganic PIN molecule sodium 
hypophosphite (SHP, NaPO2H2) as a catalyst. This additional PIN enabled a fire performance improvement 
beyond that of DMPPA only, for example under BS EN 2213(1992) flammability test: untreated fabric burnt 
away completely, DMPPA treated textile had a damaged fabric length of 71mm, DMPPA + citric acid + SHP 
gave a damaged length reduced to 55 mm. The citric acid + SHP application also improved fabric easy-care 
and washing durability. 

“Performance enhancement of fire retardant finish with environment friendly bio cross-linker for cotton, M. Mohsin et al., 
J. Cleaner Production, in press 2013, Elsevier, http://www.sciencedirect.com/science/article/pii/S095965261300036X  

http://www.netcomposites.com/projects/polyfire
http://www.hanitacoatings.com/news/
http://www.hanitacoatings.com/products/print_substrates.asp
http://www.sciencedirect.com/science/article/pii/S095965261300036X
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ƒ HDP User Group and iNEMI assess cable formulations 
The electronics industry association HDPUG (HDP User Group) has assessed 40 PIN flame retardant cable 
formulations (halogen-free) for electrical, mechanical and performance characteristics. Application in five 
different types of electronics cable were tested: ribbon internal cords, external HDMI cables, mini SAS, UK 
desktop computer power cables and US notebook power cables. The production for testing involved making 
new moulds and tools and a batch of performance testing. Flexibility proved a major issue for HDMI cables. 
Insulation and mechanical constraints were problematic for ribbon cables, because of the thin, wide shape. 
Mechanical requirements for mini SAS and power cords also pose challenges. The industry group 
recommends that a new classification for low-smoke/zero-halogen (LSOH) materials be established by 
Underwriters Laboratories (UL) and that electronics manufacturers’ requirements for power cord flexibility 
should be adjusted. 

In parallel, The International Electronics Manufacturing Initiative (iNEMI), the industry-led consortium is made 
up of more than 100 manufacturers, suppliers, industry associations and consortia, government agencies 
and universities, has published a white paper on halogen-free computer cords and cables. This is based on 
the HDPUG study and on an iNEMI project looking at the global warming potential and recycling/disposal 
practices worldwide for such cords and cables. iNEMI CEO Bill Bader stated: “there is no across-the board, 
drop-in replacement for halogenated flame retardants. It is very application-specific and companies must still 
do considerable work to determine the best solutions for their individual applications and market needs. 
Nonetheless, the conclusions of these studies are encouraging”. 

Tsang, Dell Inc., summary of HDPUG conclusions: http://www.edn.com/Home/PrintView?contentItemId=4401743  

iNEMI white paper on at HFRs in Computer Cords and Cables http://www.inemi.org/node/2366 
See also pinfa Newsletters n°s 14 and 19 

ƒ Abbreviations 
See pinƒa website: http://www.pinfa.eu/library/glossary-of-abbreviations.html 

http://www.edn.com/Home/PrintView?contentItemId=4401743
http://www.inemi.org/node/2366
http://www.pinfa.eu/library/glossary-of-abbreviations.html
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ƒ Agenda 
Events with active pinƒa participation are marked: ► 

5 March  Webinar 13h – 14h30 US Eastern Time : Chemical-Intensive Products Sustainability-
Driven Innovation www.b2bwebinars.net  

5-7 March  Cologne, Germany Cables 2013 (AMI Conference)  
http://www.amiplastics.com/events/Event.aspx?code=C495&sec=2821  

12 March e-seminar Halogen-free flame retardants: optimal selection for better performance: 
Omnexus/SpecialChem e-training, 3pm London time 

4 Apr San José, California 

► ‘Meeting flame resistance requirements for Green Electronics’, pinfa and 
HDP User Group 
http://events.r20.constantcontact.com/register/event?llr=ccdjsljab&oeidk=a07e
6rtep0d5e1f144e&oseq=a005h019jzji  

7 Apr Berkeley, California Flame Retardant Dilemma Symposium (Green Science Policy Institute) 
http://www.greensciencepolicy.org/flame-retardant-dilemma-symposium  

7-10 Apr San Francisco 6th International Symposium on Flame Retardants (BFR2013) 
http://www.bfr2013.com/  

16 Apr Indianapolis, USA 
‘Modern Vehicles: Techniques and Technology’ workshop in FDIC (Fire 
Department Instructors Conference) 
http://www.fdic.com/attend/conference/workshops.html  

19 Apr Mumbai, India ► ‘Fire safety with polymers” technical conference www.paintindia.in  

7-8 May Miami, Florida Bioplastics Compounding and Processing 2013  
http://www.amiplastics-na.com/events/Event.aspx?code=C513  

14-15 May Miami, Florida Polymers in Cables 2013  
http://www.amiplastics-na.com/events/Event.aspx?code=C512  

19-20 May Guangzhou, China 

4th International SKZ Conference on Flame Retardants: Chinese and 
International Markets Requirements, Challenges and Innovations.  
Before Chinaplas May 20-23rd 
http://www.skz.de/en/training/conferences/international_conference/1499..html  

10-13 Jun Chicago, Illinois  US National Fire Protection Association NFPA conference www.nfpa.org    

13-14 Jun Denver, Colorado ► Fire Retardants in Plastics (AMI) http://www.amiplastics-
na.com/events/Event.aspx?code=C516   

24-26 Jun Windsor, UK Interflam 2013 www.intersciencecomms.co.u  

25-28 Jun Lund, Sweden 6th European Combustion Meeting http://www.ecm2013.lth.se/  

30 Jun – 4 July Lille, France ► 14th FRPM (Flame Retardancy and Protection of Materials)  
http://www.frpm2013.eu  

11-12 Sept Würzburg, Germany 13th SKZ Conference on Trends in Fire Safety and Innovative Flame 
Retardants in Plastics. Abstract submissions: jtroitzsch@troitzsch.com 

9-10 Oct Basel, Switzerland 6th Eurofire (European fire safety engineering) Conference 
www.eurofireconference.com  

14-15 Nov Paris 
Ist International Seminar for Fire Safety of Facades (CSTB). 
Abstract submission deadline: 15th March 2013 
http://facade2013.sciencesconf.org/  

 

http://www.b2bwebinars.net/
http://www.amiplastics.com/events/Event.aspx?code=C495&sec=2821
http://events.r20.constantcontact.com/register/event?llr=ccdjsljab&oeidk=a07e6rtep0d5e1f144e&oseq=a005h019jzji
http://events.r20.constantcontact.com/register/event?llr=ccdjsljab&oeidk=a07e6rtep0d5e1f144e&oseq=a005h019jzji
http://www.greensciencepolicy.org/flame-retardant-dilemma-symposium
http://www.bfr2013.com/
http://www.fdic.com/attend/conference/workshops.html
http://www.paintindia.in/
http://www.amiplastics-na.com/events/Event.aspx?code=C513
http://www.amiplastics-na.com/events/Event.aspx?code=C512
http://www.skz.de/en/training/conferences/international_conference/1499..html
http://www.nfpa.org/
http://www.amiplastics-na.com/events/Event.aspx?code=C516
http://www.amiplastics-na.com/events/Event.aspx?code=C516
http://www.intersciencecomms.co.u/
http://www.ecm2013.lth.se/
http://www.frpm2013.eu/
mailto:jtroitzsch@troitzsch.com
http://www.eurofireconference.com/
http://facade2013.sciencesconf.org/
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ƒ  pinfa-na officially launched 
pinfa-na (Phosphorus, Inorganic and Nitrogen Flame Retardants Association - North America) has now 
been officially launched, as a sister organization of pinfa (www.pinfa.org, a Sector Group of Cefic, the 
European Chemical Industry Council). pinfa-na will advance environmentally friendly flame retardant 
solutions in North America, bring together manufacturers and users of these major flame retardant 
technologies and support fire safety through innovative, reliable and sustainable fire performance solutions. 
Member companies already are: Nabaltec, Clariant, FRX Polymers, Huber Engineered Materials, PolyOne, 
Network Polymers, Applied Minerals. One of pinfa-na’s first activities is the joint seminar with HDPUG on 
sustainable flame retardants for the electronics industry (see events calendar). 

pinfa-na launch press release: http://www.pinfa-na.org/Downloads/pinfa-na_Press_Release-Final_02-12-13.pdf  

pinfa-na website: www.pinfa-na.org  

http://www.pinfa.org/
http://www.pinfa-na.org/Downloads/pinfa-na_Press_Release-Final_02-12-13.pdf
http://www.pinfa-na.org/
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ƒ Phosphinate flame retardants and innovation prize 
Clariant was amongst the nominated finalists for the prestigious German business innovation prize 
“Innovationspreis der Deutschen Wirtschaft 2012/2013” for its PIN flame retardant Exolit® OP. A jury of 
leading science and business representatives acknowledged the contribution of Clariant’s pioneering 
phosphorus-based technology to improving the environmental and health profile of flame retardants used in 
electrical and electronics (E&E) applications. A total of 275 companies entered the annual competition, 
awarded in four categories, which recognizes the most significant scientific, technical, business and 
intellectual innovations. Clariant was amongst the five finalists in the industrial category. 

http://www.innovationspreis.com/ and Clariant press release at http://newsroom.clariant.com/clariant-exolit-flame-
retardants-receive-eu-recognition/  

      

Clariant’s Martin Sicken, Head of Technical Marketing and Development, receiving the prize nomination certificate; the 
famous Palmengarten in Frankfurt, site of ceremony; Tagesschau moderator Jan Hofer was the host.   

ƒ Sweden considers ecotax to promote better FRs 
A report by Sweden’s chemical agency KEMI considers economic instruments which could, alongside 
regulatory controls, promote non-toxic chemicals and products. As one of the top five priorities, a tax is 
proposed on electronic goods containing brominated flame retardants, because KEMI considers this would fit 
well with existing taxes in different EU Member States on electronic goods (eg. to fund take-back and 
recycling) and would facilitate long-term innovation. Wider proposals for ecotaxes on chemicals and 
chemicals in consumer articles are also suggested. KEMI now intends to finalise ecotax proposals and 
impact assessments for these proposals. In particular, KEMI notes that the administrative burden and cost 
needs to be assessed. Such an ecotax system could incite innovation and implementation of environmentally 
preferable PIN (phosphorus, inorganic, nitrogen based) flame retardants. 

KEMI report 1-2013: http://www.kemi.se/Documents/Publikationer/Trycksaker/Rapporter/Rapport1-13-Ekonomiska-
styrmedel.pdf   

http://www.innovationspreis.com/
http://newsroom.clariant.com/clariant-exolit-flame-retardants-receive-eu-recognition/
http://newsroom.clariant.com/clariant-exolit-flame-retardants-receive-eu-recognition/
http://www.kemi.se/Documents/Publikationer/Trycksaker/Rapporter/Rapport1-13-Ekonomiska-styrmedel.pdf
http://www.kemi.se/Documents/Publikationer/Trycksaker/Rapporter/Rapport1-13-Ekonomiska-styrmedel.pdf
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ƒ Fire safe bio-sourced furniture foams 
The UK-based company, Green Urethanes has developed a furniture foam made from natural oil polyols and 
PIN (phosphorus, inorganic, nitrogen) flame retardants which enables fire safety standards to be achieved 
with only a quarter of the usual amount of flame retardant, using environment and health friendly products. 
The company’s process, which works only with natural oil 
polyols, makes the PIN flame retardants permanent, by reacting 
them into flexible PUR foam, ensuring that chemicals are 
retained in the foam matrix where they are needed to ensure 
consumer safety and escape time in case of fire. This new foam 
can meet the current California TB117 fire safety standard for 
furniture, with PIN flame retardants which are recognised as safe 
and with a process which prevents any migration of chemicals 
out of the foam. 

Source: http://www.greenurethanes.com/?p=2832  

ƒ Inorganic clay fire safety for furniture foams 
Researchers at the US National Institute of Science and Technology (NIST) have developed a process able 
to ensure fire safety treatment for polyurethane foams without deteriorating processing or flexibility, and with 
only a slight whitish coloration, for uses in furniture, cushions, carpet padding, children’s car seats and other 
applications. An innovative “LbL” (layer-by-layer) coating method is used to deposit nano-layers of inorganic 
clay on both external and internal surfaces of porous polyurethane foam, the layers being held by 
electrostatic or hydrogen bond forces. Up to eight trilayers of inorganic clays were deposited, and these 
generate intumescent layers in case of fire (because of gases released by foam polymer pyrolysis), 
preventing or inhibiting the foam from burning. In initial tests, peak heat release was reduced by 17% and 
clay loadings were reduced by 50% compared to existing flame-retardant technologies. 

NIST Tech-Beat « Novel Clay-based Coating May Point the Way to New Generation of Green Flame Retardants: 
http://www.nist.gov/el/fire_research/clay-062712.cfm  

“Innovative Approach to Rapid Growth of Highly Clay-Filled Coatings on Porous Polyurethane Foam”; ACS Macro Letters 
n°1, 2012, pages 820-824: http://pubs.acs.org/doi/abs/10.1021/mz300102h  

ƒ Scandic Hotels environment policy 
Scandic Hotels has been developing environmental policy since 1994 and aims to be an industry leader in 
sustainability. The company’s environmental policy specifies that all materials used in hotel construction, or 
upgrading must be free of brominated or chlorinated flame retardants, in flooring, insulation, furniture and 
other equipment and restricts their use in electrical installations and lighting. At the same time, the chain 
respects the fire safety requirements for hotels. 

Scandic Hotels sustainability site: http://www.scandic-campaign.com/betterworld/  

Scandic Environmental Refurbishment Equipment and Construction Standard (SERECS): http://www.scandic-
campaign.com/betterworld/downloads/Scandic_Serecs_03.en.pdf 

http://www.greenurethanes.com/?p=2832
http://www.nist.gov/el/fire_research/clay-062712.cfm
http://pubs.acs.org/doi/abs/10.1021/mz300102h
http://www.scandic-campaign.com/betterworld/
http://www.scandic-campaign.com/betterworld/downloads/Scandic_Serecs_03.en.pdf
http://www.scandic-campaign.com/betterworld/downloads/Scandic_Serecs_03.en.pdf
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ƒ Safer alternative flame retardants for polyproylene 
PP Polymer AB (on behalf of the Swedish Contingencies Agency) has prepared a report on replacing 
adverse substances with PBT (persistant, bioaccumulative, toxic) properties in polypropylene formulations, 
presented on the EU funded substitution portal website SUBSPORT. Six different PIN flame retardants are 
assessed as safer alternatives. Rheological, thermal and mechanical properties were tested, including melt-
flow index, heat stability TGA and viscoelasticity DMA. The report concludes that it is possible to formulate 
PIN flame retardant polypropylene with optimal processing and material properties, and that very good fire 
safety properties are achieved by combining several PIN flame retardants. Price is not expected to be high 
and the PIN polypropylene formulations have been verified to function in practice. 

SUBSPORT website www.subsport.eu and polypropylene case study: http://www.subsport.eu/case-stories/072-en  

PP Polymer AB report for Räddningsverket, “Evaluations of several halogen-free flame retarded polypropylene 
formulations”: http://www.pppolymer.se/upload/fil_20040218153634.pdf  

ƒ Another nightclub tragedy linked to untreated foam 
240 people died in a fire at the Kiss Nightclub, Santa Maria, Rio Grande do Sul, Brazil, on 27th January 2013, 
when a performing band’s pyrotechnics ignited flammable acoustic insulation foam in the ceiling. The deaths 
largely resulted from the absence of emergency exits and exit signs. 90% of casualties died of smoke 
inhalation. The start of the fire in non flame retarded insulation foam, ignited by (illegal) pyrotechnics, was 
the same as in The Station Nightclub fire (Rhode Island, USA, 2003, 100 dead) and the Cromagnon 
Nightclub fire (Buenos Aires, 2004, 194 dead). The USA now requires all combustible wall or ceiling 
materials in nightclubs to be fire safety treated to NFPA 286 (room corner test) or to be covered by a thermal 
barrier. Many other countries do not yet have such fire safety requirements in place. 

Reuters: http://www.reuters.com/article/2013/01/31/us-brazil-nightclub-idUSBRE90U1F220130131  
CNN: http://edition.cnn.com/2013/01/28/world/americas/brazil-nightclub-fire  

ƒ High electrical insulation performance polyamide 
LATI, one of the world’s leading compounders and high-technology thermoplastics technology suppliers, and 
SCAME PARRE, a leading manufacturer of electrical material, have launched an new family of charging 
connectors for electric cars. The LIBERA connectors offer 
robustness and high safety, through integrated protective 
shutters to prevent contact with live elements or penetration 
of foreign bodies, and certified flame resistance. The 
connectors use LATI’s LATAMID 66 H2 G/25-V0HF1, a 
new generation of flame retardant polyamide PA66 offering 
exceptional electrical resistance (tracking resistance CTI 
600V). The material is flame retardant without containing 
halogens, conform to UL V0 up to 0.75mm and to glow wire 
performance GWFI 960°C 

Source http://www.lati.com/en/news/2012/connector_for_electric_vehicle_charging.html  

http://www.subsport.eu/
http://www.subsport.eu/case-stories/072-en
http://www.pppolymer.se/upload/fil_20040218153634.pdf
http://www.reuters.com/article/2013/01/31/us-brazil-nightclub-idUSBRE90U1F220130131
http://edition.cnn.com/2013/01/28/world/americas/brazil-nightclub-fire
http://www.lati.com/en/news/2012/connector_for_electric_vehicle_charging.html
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ƒ PIN FRs for polyethylene fire safety 
Polyethylene is widely used because of its easy processing, corrosion resistance, electrical insulation, but is 
easily flammable if not flame retarded.  

Isitman et al. tested the natural calcium borate mineral colemanite in combination with inorganic flame 
retardant (aluminium hydroxide ATH) to fire-retard polyethylene. Fine powder ATH and ground CMT were 
compounded into low-density polyethylene (LDPE) by extrusion and the resulting compound fire tested for 
LOI (limiting oxygen index, ISO 4589), peak heat release, total heat evolved and UL94 (3.2mm thickness). 
The colemanite-ATH combination enabled a 15-20% reduction in total flame retardant loading to achieve 
UL94-V0 fire rating, thus giving improved material characteristics (elastic modulus, ductility). 

Nie et al. tested a novel char-forming agent (carbon source) with silica-gel microencapsulated 
ammonium polyphosphate (APP) also to fire-retard LDPE (low-density polyethylene). The novel carbon 
source contained nitrogen-carbon molecules (hydroxyethylamino triazine rings and ethyenediamine) and is 
water resistant and the encapsulation of the APP also imparts water resistance on this inorganic flame 
retardant, thus together ensuring a resilient fire-safety treatment. Addition of 30% of the combined PIN FR 
package reduced peak heat release of LDPE by over 80%, enabling UL94-V0 (3mm thickness) fire rating to 
be achieved and maintained after 168 hours water treatment at 70°C. 

Pan et al. tested ammonium polyphosphate (APP) in wood flour reinforced high-density polyethylene 
(HDPE). HDPE with zero or 30% added natural fibre (poplar wood flour, 60-80 mesh plus 1% talc as 
lubricant) was compounded with 2 -10% APP, extruded to 2.3mm plates, then fire tested (cone calorimeter) 
and evaluated for mechanical properties (tensile, flexural, impact). Unlike pure HDPE, the fibre containing 
composite HDPE maintained integrity under fire testing and did not drip, and showed somewhat improved 
fire characteristics. APP reduced heat release rate of the composite HDPE (with little improvement above 4% 
loading) and reduced smoke emission, tensile and flexural strength were maintained but tensile elongation at 
break and impact strength were decreased because the APP reduced bonding between the fibres and the 
polymer. Further work is considered necessary to address this issue. 

“Effect of partial substitution of aluminum hydroxide with colemanite in fire retarded low-density polyethylene”, N. Isitman 
& C. Kaynak, J. Fire Sciences (SAGE), n°31, p73, 2013 http://jfs.sagepub.com/content/31/1/73  

“Thermal and flame retardant properties of novel intumescent flame retardant low-density polyethylene (LDPE) 
composites”, S. Nie et al., J. Therm. Anal. Calorim. (Springer), n°109, p999, 2012 
http://link.springer.com/article/10.1007%2Fs10973-011-1819-8  

“A novel fire retardant affects fire performance and mechanical properties of wood flour – high density polyethylene 
composites”, M. Pan et al., Flammability of composites, Bioresources.com n°7(2), p1760, 2012: 
http://ojs.cnr.ncsu.edu/index.php/BioRes/article/view/BioRes_07_2_1760_Pan_MS_Novel_Fire_Retardand_HDPE  

http://jfs.sagepub.com/content/31/1/73
http://link.springer.com/article/10.1007%2Fs10973-011-1819-8
http://ojs.cnr.ncsu.edu/index.php/BioRes/article/view/BioRes_07_2_1760_Pan_MS_Novel_Fire_Retardand_HDPE
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ƒ Carnival Triumph cruise ship fire: no injuries 
On February 10th 2013, a fire broke out in the engine room of the 102 000 tonne cruise ship Carnival 
Triumph, following a diesel fuel pipe leak. Intense fire heat forced the crew to abandon the engine room and 
destroyed the ship’s generators and engines. However, the fire did not spread to the rest of the ship, and no 
significant injuries were incurred for the 4 000 people on board, although the five days needed to tow the 
ship to port were highly unpleasant for the passengers (no electricity, no toilets …). This incident shows the 
effectiveness of high fire safety requirements on passenger ships, including fire resistance of ship 
construction 

ƒ Flame retardant market continuing to grow 
The world market for flame retardants is expected to grow from 4.8 to 7.1 billion US$ from 2011 to 2017, that 
is 6.9% annual growth, in response to continuing requirements for fire safety in different applications, in 
particular in residential, commercial and infrastructure construction. The construction industry will fuel flame 
retardant demand, in particular in China and India, with wire and cable the second largest application area. 
Expanding use is also expected in motor vehicles, electronics and medical products. 

Flame Retardant Chemicals Market by Type, Application & Geography – Market Estimates up to 2017: 
http://www.marketsandmarkets.com/Market-Reports/flame-retardant-chemicals-market-686.html  

ƒ Blogs and webs 
News and information about fires in Europe: http://europeinfire.blogspot.be/ 

Selection of videos showing why fire safety is important in consumer goods: 
http://www.youtube.com/user/lebreilsurmerize?feature=watch  

FireNet http://www.fire.org.uk/ 

Fire safety India: http://frtekcables.wordpress.com/  

Flame Retardants news and information online: www.flameretardants-online.com  

Flame retardancy of polymers: http://polymer-fire.com/  

These links are given for information only. pinfa is not responsible for the content of any of these websites or links. 

ƒ Abbreviations 
See pinƒa website: http://www.pinfa.eu/library/glossary-of-abbreviations.html 

http://www.marketsandmarkets.com/Market-Reports/flame-retardant-chemicals-market-686.html
http://europeinfire.blogspot.be/
http://www.youtube.com/user/lebreilsurmerize?feature=watch
http://www.fire.org.uk/
http://frtekcables.wordpress.com/
http://www.flameretardants-online.com/
http://polymer-fire.com/
http://www.pinfa.eu/library/glossary-of-abbreviations.html
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ƒ Agenda 
Events with active pinƒa participation are marked: ► 

4 Apr San José, California 

► ‘Meeting flame resistance requirements for Green Electronics’ 
pinfa and HDP User Group 
http://events.r20.constantcontact.com/register/event?llr=ccdjsljab&oeidk=a07e
6rtep0d5e1f144e&oseq=a005h019jzji  

7 Apr Berkeley, California Flame Retardant Dilemma Symposium (Green Science Policy Institute) 
http://www.greensciencepolicy.org/flame-retardant-dilemma-symposium  

7-10 Apr San Francisco 6th International Symposium on Flame Retardants (BFR2013) 
http://www.bfr2013.com/  

16 Apr Indianapolis, USA 
‘Modern Vehicles: Techniques and Technology’ workshop in FDIC (Fire 
Department Instructors Conference) 
http://www.fdic.com/attend/conference/workshops.html  

19 Apr Mumbai, India ► ‘Fire safety with polymers” technical conference www.paintindia.in  

7-8 May Miami, Florida Bioplastics Compounding and Processing 2013  
http://www.amiplastics-na.com/events/Event.aspx?code=C513  

14-15 May Miami, Florida Polymers in Cables 2013  
http://www.amiplastics-na.com/events/Event.aspx?code=C512  

16 May Cracow, Poland 

Workshop on Nanoparticles for flame retardancy; challenges and risks 
(FLARETEX COST action) www.flaretex.eu part of the 5th International 
Seminar on Modern Polymeric Materials for Environmental Applications 
MPM2013” http://www.mpm2013.pl/  

19-20 May Guangzhou, China 

4th International SKZ Conference on Flame Retardants: Chinese and 
International Markets Requirements, Challenges and Innovations.  
Before Chinaplas May 20-23rd 
http://www.skz.de/en/training/conferences/international_conference/1499..html  

10-13 Jun Chicago, Illinois  US National Fire Protection Association NFPA conference www.nfpa.org    

13-14 Jun Denver, Colorado ► Fire Retardants in Plastics (AMI) http://www.amiplastics-
na.com/events/Event.aspx?code=C516   

24-26 Jun Windsor, UK Interflam 2013 www.intersciencecomms.co.u  

25-28 Jun Lund, Sweden 6th European Combustion Meeting http://www.ecm2013.lth.se/  

30 Jun – 4 July Lille, France ► 14th FRPM (Flame Retardancy and Protection of Materials)  
http://www.frpm2013.eu  

11-12 Sept Würzburg, Germany 13th SKZ Conference on Trends in Fire Safety and Innovative Flame 
Retardants in Plastics. Abstract submissions: jtroitzsch@troitzsch.com 

9-10 Oct Basel, Switzerland 6th Eurofire (European fire safety engineering) Conference 
www.eurofireconference.com  

14-15 Nov Paris 
Ist International Seminar for Fire Safety of Facades (CSTB). 
Abstract submission deadline: 15th March 2013 
http://facade2013.sciencesconf.org/  

 

http://events.r20.constantcontact.com/register/event?llr=ccdjsljab&oeidk=a07e6rtep0d5e1f144e&oseq=a005h019jzji
http://events.r20.constantcontact.com/register/event?llr=ccdjsljab&oeidk=a07e6rtep0d5e1f144e&oseq=a005h019jzji
http://www.greensciencepolicy.org/flame-retardant-dilemma-symposium
http://www.bfr2013.com/
http://www.fdic.com/attend/conference/workshops.html
http://www.paintindia.in/
http://www.amiplastics-na.com/events/Event.aspx?code=C513
http://www.amiplastics-na.com/events/Event.aspx?code=C512
http://www.flaretex.eu/
http://www.mpm2013.pl/
http://www.mpm2013.pl/
http://www.skz.de/en/training/conferences/international_conference/1499..html
http://www.nfpa.org/
http://www.amiplastics-na.com/events/Event.aspx?code=C516
http://www.amiplastics-na.com/events/Event.aspx?code=C516
http://www.intersciencecomms.co.u/
http://www.ecm2013.lth.se/
http://www.frpm2013.eu/
mailto:jtroitzsch@troitzsch.com
http://www.eurofireconference.com/
http://facade2013.sciencesconf.org/
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ƒ Successful first pinfa North America workshop on E&E 
On 4 April 2013 pinfa North America held its first workshop together with the High Density Packaging User 
Group (www.hdpug.org). Ca. 50 people gathered in the heart of Silicon Valley, in San Jose, California, to 
discuss current technical issues of sustainable flame retardants solutions in various polymer applications as 
well as environmental and health issues or regulatory developments. There is a very strong interest in 
sustainable flame retardants in the United States, as shown by on-going activities of the US-EPA and the 
promotion of Green Chemistry in California, where alternatives assessment is part of the planned legislation. 
Whereas the consumer electronics industry being has made strong commitments and leads the way, other 
parts of the industry a still more reluctant to follow.Feedback from the workshop attendees was very positive, 
as regards the design of the program and the quality of the speakers.  

 

http://www.hdpug.org/


 

The San Jose conference will serve as a model for future pinfa 
North America one day conferences/workshops.  The next 
program planned will be in April 2014 and the topic will be 
“Meeting Flame Resistance, Smoke and Toxicity Requirements in 
Transportation”.    

PInfa North America currently has 7 members: four FR 
manufacturers (Clariant, FRX Polymers, Huber Engineered 
Materials and Nabaltec) and three Associate members (PolyOne, 
Network Polymers and Applied Minerals).   For more information 
on joining please contact dwagner@pinfa-na.org or call 908-832-
2207. 

The workshop presentations can be found on the pinfa North 
America website www.pinfa-na.org, and direct links are given 
below. 

Workshop Program  

Opening Remarks, Marc Lebel, chairman pinfa NA and FRX Polymers 

HDP Users Group Intro, Jack Fisher, HDPUG 

FR Technology and Fire Test Requirements for the E&E Industry,  
Alex Morgan, University of Dayton Research Institute 

Flame Retardants - Legislation Update, Adrian Beard, Clariant 

EPA OPPT Activities Regarding Flame Retardants,  
Emma Lavoie, US-EPA 

Driving Alternatives Assessment in Products: 
US State Initiatives, Lauren Heine, Clean Production 

Low-Halogen Standards / Guideline Activities 
A Synopsis from Past to Present, Stephen Tisdale, Intel Corporation 

(HDPUG) PVC Free Cables Project 
High Density Packaging Users Group, Albert Tsang, Dell, Inc. 

Meeting Flame Resistance Requirements in Printed Circuit Boards  
A Telecom OEM Industry Perspective, Joe Smetana, Alcatel-Lucent 

Issues & Opportunities for Halogen-free Laminates  
Meeting Flame Resistance Requirements for Green Electronics, 
David Bedner, Isola 

PolyOne Flame Retardant Technologies 
A Broad Spectrum of Solutions, Scott Stephan, Polyone 

Halogen Free: Component Manufacturing Progress/Challenges, 
Dave Bender, TE Connectivity 

Non-halogenated solutions for engineering plastics and thermosets 
for the E&E Industry, Martin Klatt, BASF 

Teknor Cables - Challenges in complying with Fire Safety and 
Performance Requirements using HF Compounds,  
Mike Patel, Teknor Apex 

Agenda and presentations: www.pinfa-na.org  

Photo: Emma Lavoie, US-EPA 
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mailto:dwagner@pinfa-na.org
http://www.pinfa-na.org/
http://www.pinfa-na.org/Downloads/April2013/00_Pinfa_workshop_program-final_rev_2-5.pdf
http://www.pinfa-na.org/Downloads/April2013/00_Pinfa_workshop_program-final_rev_2-5.pdf
http://www.pinfa-na.org/Downloads/April2013/A1-M-Lebel_Pinfa_OpeningRemarks.pdf
http://www.pinfa-na.org/Downloads/April2013/A2-Marshall%20Andrews_HDP%20Users%20Group%20Intro.pdf
http://www.pinfa-na.org/Downloads/April2013/1-ABMorgan-overview-%20PINFA_FR_Talk.pdf
http://www.pinfa-na.org/Downloads/April2013/2-A-BEARD_Clariant_Global-FR-Legislation_San-Jose_2013-04-04_v2_HO%20(1).pdf
http://www.pinfa-na.org/Downloads/April2013/3-Lavoie-%20EPA.pdf
http://www.pinfa-na.org/Downloads/April2013/4-Heine-Greenscreen.pdf
http://www.pinfa-na.org/Downloads/April2013/5-Tisdale-%20Intel.pdf
http://www.pinfa-na.org/Downloads/April2013/7-Tsang-Dell-cables.pdf
http://www.pinfa-na.org/Downloads/April2013/8-Smetana-Alcatel-lucent%20Populated%20BoardMeeting..pdf
http://www.pinfa-na.org/Downloads/April2013/9-Bedner-Isola-HF%20HDPUG%20Version%20A.pdf
http://www.pinfa-na.org/Downloads/April2013/10-Stephan-Polyone.pdf
http://www.pinfa-na.org/Downloads/April2013/11-BenderHDP_HalFree_Apr2013_D.Bender.pdf
http://www.pinfa-na.org/Downloads/April2013/12-Klatt%20-BASF-%202013.pdf
http://www.pinfa-na.org/Downloads/April2013/13-Patel-W&C-Teknor.pdf
http://www.pinfa-na.org/Downloads/April2013/13-Patel-W&C-Teknor.pdf
http://www.pinfa-na.org/


 

ƒ French Minister aims to divide fire deaths by half 
The French Minister for Housing has stated the aim to reduce fire deaths in France by half, in particular 
home fire deaths which currently kill 600-800 and injure nearly 250 000 people per year in France 
(population 60 million). This follows two tragic fires, in Saint Quentin (where five young children died in an 
accidental house fire) and Aubervilliers (where 3 people died and 13 were injured in an insalubrious 
apartment fire). Two weeks earlier, the Minister had already signed a decree requiring all French homes to 
be fitted with a smoke alarm by March 2015. Other immediate actions announced by the Minister include 
upgrading fire safety standards for housing buildings, ensuring apartment buildings implement safety 
standards and implementing evaluations of electrical installations in all lodgings. 

French Ministry for Housing and Territorial Equality website: http://www.territoires.gouv.fr/spip.php?article1569 

Saint Quentin and Aubervilliers fires: http://www.bbc.co.uk/news/world-europe-21986435   

ƒ UK fire deaths record low 
Fire services attended 272 000 fires in the UK in the year 2010-2011, 6% fewer than in 2011, which was 
already 5% lower than 2010.  Fire deaths fell to 380 deaths/year, a record low in 50 years of statistics, 
compared to a highest level of 1 096 deaths in 1979. Fire injuries however increased slightly to 11 300, but 
still consistent with a long term trend downwards. The main cause of accidental home fires was the misuse 
of equipment/appliances and the main source of ignition was cooking appliances. No smoke alarm was 
present in 34% of fires, and one was present but did not operate in a further 18%. This national success in 
reducing fire losses reflects the UK government’s commitment to maintain a high profile on fire prevention. 

Fire Statistics Great Britain 2011-2012: 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/36467/FSGB_2011_to_12.pdf  

ƒ Sustainable phosphorus 
Speakers at the first “European Sustainable Phosphorus Conference” (Brussels, 6-7th March) included the 
EU Commissioner for Environment, Mr Potocnik, two Members of the European Parliament, representatives 
of national governments, researchers, business and NGOs. A Cefic position was quoted that phosphorus is 
one of three raw materials for which European industry is highly dependent on imports, with 95% 
dependency for the phosphate industry. The addition of phosphorus to the EU list of critical raw materials 
(Resource Efficient Society Roadmap) is proposed by the European Parliament and other stakeholders. 
Ideas voiced included banning of landfilling of waste incineration ashes from which phosphorus has not been 
recovered. Phosphorus in PIN flame retardants can be compatible both with recycling of plastics (thus 
recycling also the PIN flame retardant into new plastic products) and with phosphorus recovery from waste 
ashes. 

European Sustainable Phosphorus Conference: http://www.phosphorusplatform.org/espc2013.html 
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ƒ Tragic coach fire after accident 
A coach carrying children on a ski trip to Alpe d’Huez France burst into flames after crashing on 16th April 
2013, severely injuring three passengers and killing a driver who was unable to escape. Photos show the 
coach engulfed in flames and black smoke, with flames filling the passenger area, luggage area and engine 
compartment. This accident underlines tragically once again that fires in vehicles pose a specific threat to 
life, and that buses and coaches have a high high fire risk, with much less stringent fire safety regulation 
than in airplanes or trains (see articles on FIVE in pinfa Newsletter n° 24, bus fire research in n°22, other bus 
and coach fires in n° 21, 13, 11) 

CCB News: http://www.bbc.co.uk/news/uk-22170407  

ƒ Performance PIN fire safety for timber and wood 
HR PROF is an iron phosphate based fire safety treatment 
for wooden finishings and timber construction elements of 
buildings. The PIN (Phosphorus Inorganic Nitrogen) fire 
retardant is free of colour or smell, ecologically friendly and 
non-toxic, resistant to leaching and washing out and to water 
and humidity. Treated wood has been shown to conform to 
EN14135:2005 and K210/B-s1-d0, with CE marking for 
larch, Western red cedar and spruce (using vacuum 
application). Recent flagship projects using HR PROF for 
timber treatment include the London 2012 Olympic Stadium 
and the UK£ 200 million St Stephen’s centre in Hull, UK. 

Source: http://www.fireretardantuk.com 
Photo: HR PROF Manchester Grammar School UK 

ƒ TCO draft criteria for smartphones 
TCO, the health, environment and worker protection label (a non-regulatory, voluntary label for product 
manufacturers), is developing criteria for smartphones, which are currently the fasted growing IT product 
category worldwide. TCO indicate that a particular concern for smartphones is the safety of components 
during waste disposal or recycling, because the average user in eg. the USA replaces his or her device after 
only 18 months. The proposed criteria (first draft), exclude flame retardants or plasticisers containing 
organically bound chlorine or bromine, TCP and antimony from all plastic parts (>5g) except  printed circuit 
boards, electronics and cables, and further exclude certain brominated FRs (PBB, PBDE, HBCD) from all 
parts. At the same time, all other chemicals which are subject to certain Hazard Statements (R-phrases) are 
also excluded wherever a less hazardous alternative is commercially available. pinfa is working with TCO to 
assess PIN flame retardants and ensure that environment and health flame retardant solutions, offering 
product safety and performance, are recognised in TCO labels. 

Draft criteria TCO Certified Smartphones 1.0, 27th March 2013:  
http://c.plma.se/?q=57804888601711490036 or http://tcodevelopment.com  

23rd May 2013 - TCO webinar about the TCO Certified Smartphones sustainability criteria: 
http://tcodevelopment.com/news/may-23-webinar-learn-more-about-tco-certified-smartphones/  
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ƒ NANOFRABS targets PIN fire performance for ABS  
The European Commission funded NANOFRABS project aims to develop new PIN flame retardant solutions 
for ABS (acrylonitrile-butadiene-styrene), which is widely used in the electric appliances sector, with good 
impact and fire properties. The focus is to develop a new, more effective flame retardant for ABS, based on 
an intumescent formulation, by means of incorporation of nanofillers, enhancing both fire retardancy and 
mechanical properties. This will lead to the formation of a thermally and mechanically reinforced intumescent 
charred layer in event of fire as well as a mechanical reinforcement during the life of the product. In order to 
reach these improvements, nanofillers will be combined with phosphorus-based flame retardants, by 
physical combination of flame retardants and nanofillers in proper mixtures, by chemical combination of 
nanofillers with flame retardants or by physical combination of chemical functionalized lamellas and flame 
retardants (PCC) to be dispersed in the polymer by melt blending or melt reactive blending. 

NANOFRABS www.nanofrabs.eu is supported by the European Commission 7th Framework Programme and includes 
the following partners: PROLABIN www.prolabintefarm.com specialised in synthesis and functionalization of LDH and 
ZrP, MASTERBATCH www.masterbatch.it preparation of fire retardant masterbatches for polymer, SITRAPLAS 
www.sitraplas.com specialised in ABS PC/ABS compounds, DASYC www.dasyc.gr manufacturer of electric and 
electronic device, POLITO www.polito.it nanofiller and ABS compounds preparation and characterization, TECNALIA 
www.tecnalia.com MMT functionalization and fire test characterization. 

ƒ World flame retardant demand expected to grow 
Freedonia industry research group has published a new report on world flame retardant markets, predicting 
5.4% per year growth through to 2016. Growth is expected to accelerate compared to the 2006-2011 period, 
which was impacted by global economic slowdown. Flame retardant demand will be driven by trends towards 
improved fire safety and flammability standards and increasing use of plastics and polymers. Non-
halogenated flame retardants are expected to show above average growth, because of their favourable 
environmental profiles and health and safety. Construction and E&E (electrical and electronics) are leading 
fire safety markets, and are expected to show the fastest growth. 

Freedonia market report: “World Flame Retardants to 2016 - Industry Market Research, Market Share, Market Size, 
Sales, Demand Forecast, Market Leaders, Company Profiles, Industry”, March 2013:  
http://www.freedoniagroup.com/World-Flame-Retardants.html   

See also in pinfa Newseltter n°24 Freedonia industry study, US flame retardant market, September 2012: 
http://www.freedoniagroup.com/DocumentDetails.aspx?DocumentId=592476  

ƒ REACH evaluation process proceeds 
Pursuant to the EU’s chemical legislation REACH, the European Chemical Agency ECHA has requested 
further information for halogenated flame retardants decabromodiphenyl ethane (a replacement for the 
restricted substance decabromodiphenyl ether) and medium-chain chlorinated paraffins. the EU’s chemical 
legislation REACH. ECHA has also published the 2013 update of the list of chemicals subject to evaluation 
(CoRAP). Three flame retardants were already on this list: short chain chlorinated paraffins (SCCPs), 
Triphenyl phosphate and Tris(methylphenyl) phosphate. 

ECHA requests for information: http://echa.europa.eu/regulations/reach/evaluation/requests-for-further-information  
ECHA CoRAP 2013-2015: http://echa.europa.eu/documents/10162/13628/draft_corap_2013-2015_en.pdf  
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ƒ Review of the list of Restricted Substances under RoHS2 
A first stakeholder workshop on the review of restricted substances under EU regulations for electronic and 
electrical equipment EEE (RoHS Directive) took place in Brussels on 13th March 2013. pinfa was present. 
Participants at the meeting requested better coherence between RoHS restrictions and the EU’s REACH 
chemical legislation. Under REACH, industry has to prove that there is no risk arising from a substance to be 
placed on the market. The restriction of a substance under RoHS2 has to be based on an assessment 
showing that its use in EEE may cause risks or a negative impacts during end-of-life management of EEE, in 
particular substances which can lead to dangerous degradation products during WEEE management, taking 
into account that waste management is not always properly controlled. The meeting discussed proposals for 
the methodology to be used for identifying substances for restriction under RoHS2, and requests were made 
to have clear and objective criteria. A suggestion was made to include the results of the EU project 
evaluating flame retardants ENFIRO www.enfiro.eu  

See “ENFIRO identifies PIN flame retardants with a good environmental and health profile” in pinfa Newsletter n° 24. 

“Study for the Review of the List of Restricted Substances under RoHS2” http://www.umweltbundesamt.at/rohs2  
Draft methodology: 
http://www.umweltbundesamt.at/fileadmin/site/umweltthemen/abfall/ROHS/RoHS_AnnexII_Draft_First_Interim_Report.pdf  
Minutes first stakeholder meeting 13th March 2013: 
http://www.umweltbundesamt.at/fileadmin/site/umweltthemen/abfall/ROHS/Minutes_first_stakeholder_meeting.pdf  
Second stakeholder meeting: 14th May 2013 

ƒ PIN fire safety solutions for polylactic acid 
Polylactic acid (PLA) is a thermoplastic polyester polymer with environmental advantages because it can be 
produced from a variety of renewable sources (corn starch, tapioca …) and which can furthermore be 
biodegradable under certain conditions. PIN flame retardants can be used to effectively improve the fire 
safety of polylactic acid polymers, and of blends of PLA with other polymers. 

Lin et al. tested two PIN flame retardant combinations in polypropylene (PP) – polylactic acid blends. 
This blend ensures biodegradability (because of the PLA). A specific compatibiliser (SEBS-g-MAH) was 
added to facilitate compositing of the PP and PLA and so to ensure mechanical properties. The two PIN 
flame retardant combinations tested were (a) ammonium polyphosphate microencapsulated in melamine 
formaldehyde and dipentaerythritol, and (b) melamine pyrophosphate microencapsulated in ethoxyline resin 
and dipentaerythritol. 25% content of these PIN combinations enabled the PP-PPA composite to achieve 
UL94 V0, with the combination (a) offering somewhat better fire safety performance. 

Qian et al. tested an aluminium - silica PIN flame retardant in polylactide polymer. The PIN flame retardant 
was prepared by grafting aluminium onto mesoporous silica (SBA-15) and fire resistance was compared to 
the mesoporous silica and to fumed silica. The aluminium – mesoporous silica PIN showed to improve fire 
resistance, reduce smoke, improve hydrolysis resistance and improve mechanical properties of polylactide. 
At 0.5% loading, this PIN enabled the polylactide to achieve UL94 V0 vertical fire test standard. 

L. Song tested PIN flame retardants (pentaerythritol phosphate, melamine phosphate) in combination with 
inorganic nanoparticles (silicon carbon POSS Polyhedral Oligomeric Silsesquioxanes) in polylactide. The 
POSS – PIN flame retardant combination showed to be more effective than either component alone, 
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achieving UL94 V0 with 20% PIN and 5% POSS. 

X. Wang also studied polylactide with POSS and PIN flame retardants (combination of MCAPP 
microencapsulated ammonium polyphosphate and melamine). In this case, also, UL94 V0 was achieved 
through the synergy of 7.5% POSS and 22.5% PIN flame retardants; 

Z. Lin et al., “Polypropylene/Poly (Lactic Acid) semibiocomposites modified with two kinds of intumescent flame 
retardants”, Polymer-Plastics Technology and Engineering (Taylor & Francis), 51:10, pages 991-997, 2012 
http://dx.doi.org/10.1080/03602559.2012.680559 

Y. Qian et al., “Aluminated mesoporous silica as novel high-effective flame retardant in Polylactide”, Composites Science 
and Technology (Elsevier), in press 2013 http://dx.doi.org/10.1016/j.compscitech.2013.03.019 

L. Song et al., “Flame retardancy and thermal degradation behaviors of phosphate in combination with POSS in 
polylactide composites”, Thermochimica Acta (Elsevier), 527, pages 1-7, 2012 
file:///C|/Users/Public/pin%20FR%20articles%20purchase/dx.doi.org/10.1016/j.tca.2011.07.012  

X. Wang et al., “Synergistic effect of POSS on mechanical properties, flammability, and thermal degradation of 
intumescent flame retardant polylactide composites”, Journal of Macromolecular Science, Part B: Physics (Taylor & 
Francis) 51, pages 255-268, 2012 http://dx.doi.org/10.1080/00222348.2011.585334  

ƒ Fish DNA as a PIN flame retardant for cotton 
Natural DNA has shown to be an effective flame retardant for cotton textiles. Commercially purchased DNA 
powder, extracted from herring fish sperm, was dissolved in water, then soaked into 200 g/m2 cotton fabrics 
at 30°C for one minute. 5, 10 or 19% DNA dry weight was added to the cotton. Fire resistance of the treated 
fabric was tested for LOI (limiting oxygen index) and resistance to a gas flame with the fabric vertical and 
horizontal. Results showed that 10% DNA rendered the cotton fabric self-extinguishing, and 19% rendered it 
resistant to flame heat flux of 35kW/m2. The authors conclude that the DNA acts as an effective PIN flame 
retardant, because in fire the phosphorus present in DNA produces acid, the deoxyribose units act as a 
blowing agent (releasing carbon and water when heated) and the nitrogen containing DNA bases release 
ammonia, all contributing to char formation, protecting the cotton from fire. 

Royal Society of Chemistry news, 1st March 2013: http://www.rsc.org/chemistryworld/2013/03/fireproof-dna  

J. Alongi et al., “DNA: a novel, green, natural flame retardant and suppressant for cotton”, J. Materials Chemistry A, 1, 
p4779, 2013 http://dx.doi.org/10.1039/C3TA00107E 

J. Alongi et al., “Intrinsic intumescent-like flame retardant properties of DNA-treated cotton fabrics”, Carbohydrate 
Polymers 2013 (in print) http://dx.doi.org/doi:10.1016/j.carbpol.2013.03.066  

ƒ 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). 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. 

ƒ Abbreviations 
See pinƒa website: http://www.pinfa.eu/library/glossary-of-abbreviations.html 
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ƒ Agenda 
Events with active pinƒa participation are marked: ► 

14 May Brussels 2nd stakeholder workshop for the Review of the List of Restricted Substances 
under the RoHS 2 Directive http://www.umweltbundesamt.at/rohs2  

14-15 May Miami, Florida Polymers in Cables 2013  
http://www.amiplastics-na.com/events/Event.aspx?code=C512  

16 May Cracow, Poland 

Workshop on Nanoparticles for flame retardancy; challenges and risks 
(FLARETEX COST action) www.flaretex.eu part of the 5th International 
Seminar on Modern Polymeric Materials for Environmental Applications 
MPM2013” http://www.mpm2013.pl/  

19-20 May Guangzhou, China 

4th International SKZ Conference on Flame Retardants: Chinese and 
International Markets Requirements, Challenges and Innovations.  
Before Chinaplas May 20-23rd 
http://www.skz.de/en/training/conferences/international_conference/1499..html  

19-22 May Stamford, Connecticut 24th ‘Recent advances in flame retardancy of polymeric materials’ (BCC) 
http://www.bccresearch.com/conference/flame  

23 May Webinar 
Learn more about TCO Certified Smartphones sustainability criteria 
http://tcodevelopment.com/news/may-23-webinar-learn-more-about-tco-
certified-smartphones/   

3-5 Jun Frankfurt, Germany  Masterbatch 2013 http://www.amiplastics.com/events/Event.aspx?code=C523  

10-13 Jun Chicago, Illinois  US National Fire Protection Association NFPA conference www.nfpa.org    

13-14 Jun Denver, Colorado ► Fire Retardants in Plastics (AMI) http://www.amiplastics-
na.com/events/Event.aspx?code=C516   

24-26 Jun Windsor, UK Interflam 2013 www.intersciencecomms.co.u  

25-28 Jun Lund, Sweden 6th European Combustion Meeting http://www.ecm2013.lth.se/  

30 Jun – 4 July Lille, France ► 14th FRPM (Flame Retardancy and Protection of Materials)  
http://www.frpm2013.eu  

8-13 Sept Izmir, Turkey MCS-13 – 8th Mediterranean Combustion Symposium 
http://www.ichmt.org/mcs-13/  

11-12 Sept Würzburg, Germany 13th SKZ Conference on Trends in Fire Safety and Innovative Flame 
Retardants in Plastics. Abstract submissions: jtroitzsch@troitzsch.com 

19-20 Sept Rostock, Germany 6th International Symposium on Fire Safety in Railway Systems (IFV 
Bahntechnik) http://130.149.35.67/english/fire-safety-2013.html  

9-10 Oct Basel, Switzerland 6th Eurofire (European fire safety engineering) Conference 
www.eurofireconference.com  

16-23 Oct Düsseldorf, Germany ► K-Fair (International Trade Fair for Plastics and Rubber) www.k-online.de  

5-6 Nov Brussels, Belgium Safety of plastics: lets talk about it (Plastics Europe) 
http://www.plasticseurope.org/Event/safety-of-plastics-lets-talk-about-it.aspx  

12-13 Nov Cologne, Germany Fire resistance in plastics (AMI)  
http://www.amiplastics-na.com/events/Event.aspx?code=C550   

14-15 Nov Paris 
1st International Seminar for Fire Safety of Facades (CSTB). 
Abstract submission deadline: 15th March 2013 
http://facade2013.sciencesconf.org/  
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ƒ  pinfa Working Groups 
pinfa member companies work together to define and take forward actions to collect information and 
promote innovation in PIN flame retardant technologies and applications. Please contact us if you would like 
further information about the pinfa activities in the following working groups: 

 Building and construction 
 E&E (electrical and electronic) applications 
 Furniture and textiles 
 Transportation 
 Recycling of materials containing PIN flame retardants 
 Environmental aspects of PIN flame retardants 
 Ecolabels 
 Communications 
 International (developing pinfa sister organisations in North America, Asia, India …) 
 Pre-competitive research and development orientations 

 

 

 



 

ƒ First Conference on Fire Safety with Polymers in India  
The first Fire Safety with Polymers conference in India, Mumbai, 19th April 2013, brought together more than 

250 experts, business practitioners, and government officials. The 
Conference is the initiative of leading Indian compounder Shakun 
Polymers Limited and specialist technical media Colour Publications, 
with the support of pinfa. This initiative recognises that fire safety is a real 
and pressing issue in India, with a number of recent tragic fires including 
the Uphaar Cinema fire in India’s capital, the AMRI hospital fire at 
Kolkata that killed almost 90 people, the fire at Manish Market at Mumbai 
that destroyed almost 300 shops, the recent Mantralaya building in 
Mumbai. The conference covered fire management, fire safety, flame 

retardancy in the polymer industry, and in particular Electronics & Electricals and Building & Construction. 
Participants included professionals from regulations, fire fighting, wire and cable industry, paints and 
coverings, plastics, fire-safety, security and alarms manufacturers, builders, contractors and architects. 
Companies represented included Adeka, Clariant, Reliance, Kansai Nerolac, DSM, Excel Industries, UL, 
BMS, Indiabulls, Oberoi Realty, Century Textiles, Kanakia Spaces, Lodha Group, Godrej Properties, SEW 
Engineering, IPS Mehtalia and many others. Dilip Raghavan, Editor-Publisher, Colour Publications stated 
“We are very pleased with the turnout for this conference and the great interactions we have had here in 
Mumbai. Our goal was to bring people together for enlightenment and networking and we have truly 
achieved that here.” Rakesh Bansal, Director, Shakun Polymers Limited, concluded: “The conference was a 
means of educating the masses in larger than world terms. It was great to see a group of leaders so 
passionate about ministering and rescuing people from this evil fire-rage.” 

See: http://frtekcables.wordpress.com/2013/04/23/fire-safety-with-polymers-a-great-success/  
and http://www.paintindia.in/  
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ƒ Health and environmental evaluations of flame retardants 
A range of initiatives are currently underway to evaluate flame retardants and identify those which offer good 
environment and health profiles, as well as comparable fire safety, product and material performance and 
processing characteristics. The initiatives include the US Environmental Protection Agency’s “Design for 
Environment” programme, EU-funded initiatives such as the collaborative ENFIRO project (see below), 
initiatives engaged by flame retardant producers, such as the pilot project with Green Screen run by pinfa. 
Several of these initiatives are summarised in the just-published “Chemical Alternatives Assessments” 
(Royal Society of Chemistry, 2013). A further update will be given by A. Beard and M. Klimes (pinfa) at 
InterFlam (24-26 June 2013). 

US EPA Design for Environment: http://www.epa.gov/dfe/  

ENFIRO www.enfiro.eu 

GreenScreen for Safer Chemicals: http://www.cleanproduction.org/Greenscreen.php  

“European Initiatives for Selecting Sustainable Flame Retardants” (A. Beard) in “Chemical Alternatives Assessments” 
(ed. R. Harrison & R. Hester) http://www.rsc.org/Shop/books/2013/9781849736053.asp  

“An overview of recent environmental and health evaluations of flame retardants featuring the EU ENFIRO project”, A. 
Beard &M. Klimes, InterFlam 2013:  www.intersciencecomms.co.uk 

ƒ ENFIRO presented at Safer Products Summit 
Provisional conclusions of the EU funded project ENFIRO www.enfiro.eu (see pinfa Newsletter n°24) were 
presented at the Safer Products Summit 2013. ENFIRO has carried out a Life Cycle Assessment process to 
identify safer, environmentally compatible flame retardants. To date, seven PIN flame retardants have been 
identified as generally safe, that is with few issues of only low concern (see below). The ENFIRO 
methodology includes prioritisation of areas for substitution, selection of potentially safer flame retardants, 
evaluation of fire safety and application functionality, risk and impact assessment. Nine different polymer 
materials have been assessed for fire performance and flame retardant losses (leaching, off-gasing) in 
applications including electronics and textiles. The PIN flame retardants show fire safety, processing 
characteristics and finished product performance comparable to halogenated substances, but better smoke 
suppression in case of fire. For all materials assessed, a performance PIN FR fire safety solution was 
successfully identified offering lower risk for health and the environment, lower risks of bioaccumulation, 
lower pollutant emissions in case of fire, and importantly reduced risks of pollutant emissions during end-of-
life waste management. Further development might however be necessary for implementation in some 
applications. 

PIN flame retardants identified as generally safe: Aluminium diethylphosphinate (Alpi), Aluminium hydroxide (ATH), 
Ammonium polyphosphate (APP), Melamine polyphosphate (MPP), Dihydrooxaphosphaphenanthrene (DOPO), Zinc 
stannate (ZS), Zinc hydroxstannate (ZHS) 

ENFIRO www.enfiro.eu 

2nd Safer Products Summit, 2nd – 4th April San Francisco:  http://www.infocastinc.com/events/saferproducts13 

pinfa presentation at the Safer Products Summit, San Francisco, 3 April 2013 “Searching for safe Flame Retardants – an 
update on regulatory status and environmental assessments”  available on request from pinfa. 
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ƒ PolyOne new reduced material wire formulation 
PolyOne GLS Thermoplastic Elastomers (TPE) has introduced 
OnFlexTM AW a new line of halogen-free, flame retardant TPEs 
for wire and cable jackets and insulation, offering physical 
performance combined with reduced material usage and 
lightweight, so contributing to sustainability objectives. The 
material enables wire circumference to be reduced, saving 
space and so appliance weight, and the wires themselves are 
up to 65% lighter. The material offers improved dielectric 
strength, bend radius 6-8x, is compatible with operating 
temperatures -50°C – 105°C, is rated up to 1 million flex cycles, 
can be used for 300V – 600V applications and for hook-up wire 
constructions to meet UL758 tensile strength and elongation 
requirements. The material is RoHS and REACH compliant. 

Source: http://www.polyone.com/en-us/news/pages/PolyOnePressRelease.aspx?PRID=643  

ƒ Alternative PIN fire safety for pallets 
The Maine Department of Environmental Protection has published a consultant report into safer alternative 
fire safety solutions for plastic pallets. Amongst other approaches, Green Screen was used to assess safer 
flame retardant chemicals, indicating two PIN flame retardants: magnesium hydroxide (an inorganic metal 
compound) and a phosphorus-based flame retardant. The PIN FR solutions enabled production of pallets 
from recycled material, and recycling of the pallets if broken. However, the safest PIN FR solutions, as 
tested, resulted in pallets which did not fulfil the Grocery Manufactures Association (GMA) mechanical 
strength criteria, but could possibly be sufficient in many applications. Wooden pallets also passed the 
required fire safety tests, but were considered too heavy for grocery shop uses. This report confirms the 
potential for further work between PIN flame retardant developers, polymer formulators and recyclers and 
pallet suppliers to develop environmentally safe PIN flame retardant solutions with improved technical 
performance, in a product where mechanical characteristics are important to ensure durability and reliability, 
and where flame retardancy is necessary to reduce storage area fire risks. 

PureStrategies Inc. for Maine Department of Environmental Protection (2011), “Decabromodiphenyl Ether Flame 
retardants in plastic pallets; A safer alternatives assessment”: 
http://www.maine.gov/tools/whatsnew/attach.php?id=365205&an=2 

Annexes: http://www.maine.gov/tools/whatsnew/attach.php?id=365205&an=3  
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ƒ Fire costs 2.2% of GDP 
Total costs relating to fire were US$ 328 billion in the USA in 2010, that is 2.2% of GDP, according to an 
updated assessment by the NFPA (National Fire Protection Association). This figure includes reported and 
estimated unreported property damage, economic losses due to business interruption, human losses, fire 
fighting costs including volunteer firefighter time, insurance costs (with losses subtracted to avoid double 
counting) and fire prevention/escape provision costs in construction. Over the last 30 years, construction fire 
prevention costs have varied, but are now at a level comparable to the 1980’s. Fire department expenditures 
however have increased considerably with a shift from volunteer to professional fire fighters. 

US NFPA “The total cost of fire in the United States”, J. Hall, 3/2013: 
http://www.nfpa.org/categoryList.asp?categoryID=414  

ƒ Standardised abbreviations for flame retardants 
Scientists studying flame retardants are proposing that all professionals dealing with flame retardants use a 
standardised system of abbreviations to name flame retardants without confusion. This is published in an 
open-access paper, including a history of flame retardant names, explanation of the objectives of the 
abbreviations system, and standardised abbreviations aimed to be short and practical, and to combine 
abbreviations used in past with abbreviations logically derived from the flame retardants’ full structural 
chemical name. These standardised abbreviations are now indicated where relevant in the pinfa website 
‘Glossary of Abbreviations’ page www.pinfa.eu 

“A novel abbreviation standard for organobromine, organochlorine and organophosphorus flame retardants and some 
characteristics of the chemicals”, A. Bergman et al., Environmental International 49, 2012 
http://dx.doi.org/10.1016/j.envint.2012.08.003  

ƒ Nanosponges for green PIN flame retardants 
Bio-sourced polysaccharide structures, derived from natural starch derivatives, can provide a green 
component of PIN flame retardant systems. Nano “sponge” structures produced from cyclodextrins (cyclic 
oligosaccharides – that is long sugar molecules configured into structures of linked, large rings) have been 
tested with PIN flame retardants ammonium polyphosphate (inorganic APP) and triethylphopshate. APP 
offers not only a positive health and environmental safety profile, but also the advantage of providing both 
phosphorus (acid release) and ammonia (blowing agent) for effective char production and so fire protection. 
The PIN FRs can be enclosed in the nano sugar sponge structure, improving mixing with plastic polymers, 
so enabling high flame retardant loadings without deteriorating polymer mechanical performance. Fire 
performance tests using the nano sugar sponge – PIN FR combination (heat release, heat of combustion, 
mass loss, smoke) showed that the combination was effective for polypropylene, linear low density 
polyethylene and polyamide 6. 

J. Alongi et al., “Cyclodextrin nanosponges as novel green flame retardants for PP, LLDPE and PA6”, Carbohydrate 
Polymers (Elsevier) 88, pages 1387– 1394, 2012 http://www.sciencedirect.com/science/article/pii/S0144861712001658 
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ƒ Durable fire safety for wood construction products 
A paper in Wood and Fiber Science summarises the state-of-the-art in flame retardant treatment of wood 
and impacts on the material’s engineering strength and properties. Fire safety treatment is necessary to 
enable the use in buildings of wood products, an environmentally friendly and renewable construction 
material. Most flame retardant treatments of wood act by chemically modifying the fire behaviour of the wood 
fibres in case of fire, accelerating pyrolysis and so increasing char production and reducing the release of 
volatile, combustible gases. In many cases, this mechanism relies on the release of acids by the flame 
retardant. However, construction timber can be exposed to humidity and repeated temperature variations. In 
particular, plywood and structural timbers used underneath roofing are exposed to high temperatures when 
the sun heats the roof. Extended exposure to temperatures over 65°C can permanently reduce the strength 
of untreated wood and some flame retardant solutions showed to significantly accentuate this problem, 
possibly by releasing acid which attacks the wood fibres and reducing strength and durability. This can 
potentially occur both during the initial treatment of the timber and during its service life. The authors 
conclude, after reviewing a comprehensive range of literature and studies, that the long-term effects of flame 
retardants on wood construction products exposed to high temperatures depends on the type of wood, its 
preparation treatment conditions, structure (timber size, composites, veneered …), acidity and durability of 
chemicals used, service conditions (ventilation, humidity, temperature variations). 

“State of the art paper: effects of fire-retardant treatments on chemistry and engineering properties of wood”, J. Winandy, 
Wood and Fiber Science 45(2), Society of Wood Science and Technology, pages 131-148, 2013 

ƒ R&D into PIN fire safety for polypropylene 
The strong demand for environmentally friendly solutions for polypropylene fire safety, and avoidance 
of toxic smoke emissions in case of fire, are driving R&D into new PIN flame retardants for polypropylene, 
improved application and synergy of recognised molecules, and industrial validation of substitute flame 
retardants. 

Adiverekar et al. synthesised a phosphorus containing PIN flame retardant by combining a neopentyl 
glycol phosphorus compound with 4-phenylphenol. This was tested in polypropylene chips and filaments. An 
LOI of 26 was achieved with 15% loading of this PIN FR, and an increase in the polypropylene thermal 
stability (reduced melting and dripping). However, the strength of the filaments was reduced. 

Balakrishan et al. showed that magnesium hydroxide (Zerogen 50 SP from Huber) was effective in 
improving fire performance of fire polyamide 6 / polypropylene compositions. 30 – 40% load was needed to 
achieve UL94 V0. Other parameters important for reducing the dangers of fires were also improved (heat 
loss, flame spread) as this PIN FR acts by releasing water in case of fire (diluting flame gases), absorbing 
heat (exothermic reaction) and forming a protective magnesium oxide residue on the polymer surface. 

Bocz et al. demonstrated high performance of PIN flame retardant  (ammonium polyphosphate based Exolit 
766 from Clariant) combined with polypropylene self-reinforced composites (SRC), that is composites 
built from multiple layers of PIN FR polypropylene (film) and non-FR polypropylene tape (fibres). UL94 V0 
fire performance was achieved with only 9% (overall film + fibre) PIN FR loading in the SRC (less than half 
that needed in 4 mm non composite polypropylene), as well as improved mechanical properties. The authors 
suggest that the fire performance of the SRC results from a physical interaction between the expansion of 
the char-forming PIN FR and the shrinkage of the polypropylene tapes, resulting in a compacted char which 
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acts as a barrier to fire, hinders the release of pyrolysis gases and concentrates the PIN FR components (P, 
N) increasing their effectiveness. 

Huang et al. produced a polymerised phosphorus – silicon compound (SPDS) and tested it with 
melamine polyphosphates (MPP) for polypropylene flame retardancy. The SDPS was synthesised from 
diphenylhydroxysilane and spirocyclic pentaerythritol di(phosphate monochloride), the chloride ion being 
discarded in the polymerisation process. An LOI of 31% was achieved with a 30% flame retardant loading 
(4:1 SPDS:MPP ratio). The melamine polyphosphate was shown to be acting as a catalyst in breaking down 
the SPDS phosphorus – oxygen – silicon bond, generating carbon char and inert silica fire barrier. 

Tian et al. synthesised and tested a spiro and caged bicyclic phosphate, SBCPO, used with melamine for 
fire safety of polypropylene. At 30% loading (4:1 SBCPO:melamine ratio), a limiting oxygen index (LOI) of 
31.6 and UL94 V0 rating were achieved. The authors conclude that the SBCPO – melamine combination 
provides a carbon source and phosphorus for char formation in fire, and a gas source, thus both protecting 
the polymer surface from heat and diluting fire gases. See also Li et al. in pinfa Newsletter n° 24. 

Zhou et al. tested two PIN flame retardants (microencapsulated ammonium polyphosphate APP, with or 
without melamine formaldehyde MF) in polypropylene / panpaerythritol composites. 20% APP or 10% APP-
MF enabled UL94 V0 to be achieved, showing the synergy between phosphorus and nitrogen PIN FRs in 
microencapsulated form. The P-N combination also gave better thermal properties and better water 
resistance. 

Wu et al. tested APP (ammonium polyphosphate PIN FR) microencapsulated in epoxy resin at 30% 
loading in polypropylene. The microencapsulation improved the compatibility with the polypropylene and the 
water resistance. The epoxy resin reacted with the PIN FR to produce a stable char, acting effectively to 
improve fire safety. The interaction with the microencapsulated FR surface significantly affected poly-
propylene structure, with a positive effect on polypropylene crystal growth rate. 

“Synthesis of halogen free flame retardant and its application on polypropylene “, R. Adivarekar et al., Indian J. Fibre 
Textile Research, vol. 38, p. 9-13, 2013 http://nopr.niscair.res.in/handle/123456789/16334  
“On the use of magnesium hydroxide towards halogen-free flame-retarded polyamide-6/polypropylene blends”, H. 
Balakrishnan et al., Polymer Degradation and Stability, vol. 97, Is. 8, p. 1447–1457, 2012 
http://www.sciencedirect.com/science/article/pii/S0141391012001760  
 “Self-extinguishing polypropylene with a mass fraction of 9% intumescent additive - A new physical way for enhancing 
the fire retardant efficiency”, K. Bocz et al., Polymer Degradation and Stability, vol. 98, iss. 1, p. 79–86, 2013 
http://www.sciencedirect.com/science/article/pii/S0141391012004302  
“Synthesis of a Phosphorus/Silicon Hybrid and Its Synergistic Effect with Melamine Polyphosphates on Flame Retardant 
Polypropylene System”, Y. Huang et al., J. Applied Polymer Science, vol. 129, iss. 1, p. 316-323, 2013 
http://onlinelibrary.wiley.com/doi/10.1002/app.38740/abstract  
“Synthesis and characterization of a novel organophosphorus flame retardant and its application in polypropylene”, N. 
Tian et al., Polymers Advanced Technologies, 2013 http://onlinelibrary.wiley.com/doi/10.1002/pat.3129/abstract  
“Influence of ammonium polyphosphate microencapsulation on flame retardancy, thermal degradation and crystal 
structure of polypropylene composite”, K. Wu et al., Composites Science and Technology, vol. 81, p. 17–23, 2013 
http://www.sciencedirect.com/science/article/pii/S0266353813001413  
 “Microencapsulation of APP-I and influence of microencapsulated APP-I on microstructure and flame retardancy of 
PP/APP-I/PER composites”, J. Zhou et al., J. Applied Polymer Science, vol. 129, iss. 1, p. 36–46,  2013 
http://onlinelibrary.wiley.com/doi/10.1002/app.38661/abstract  
“Flame retardant compositions of phosphinic acid salts and nitroxyl derivatives”, US Pat. Appl. 20110237715 
http://www.google.com/patents/EP2550321A1  
See PIN FR developments for polypropylene fire resistance in pinfa Newsletters n° 24. See also pinfa Newsletter n° 28: 
“Evaluations of several halogen-free flame retarded polypropylene formulations”: 
http://www.pppolymer.se/upload/fil_20040218153634.pdf SUBSPORT website www.subsport.eu and polypropylene case 
study: http://www.subsport.eu/case-stories/072-en  
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ƒ Other regulatory developments 
International Stockholm Convention: brominated flame retardant HBCD (also called HBCDD) will become 
the 23rd substance to be included by signatory states as a POP (persistent organic pollutant) in Annex A. The 
decision was taken in Geneva on 9th May 2013. Ratification and implementation (end of production and use) 
may take around a year, with possibility for states to apply for opt-out or for exemption for up to 5 years for 
styrenic foams for buildings. HBCD was already decided to be restricted under the EU chemical regulation 
REACH (Annex XIV) from August 2015. Stockholm Convention: http://chm.pops.int/  

Rotterdam Convention: two other brominated flame retardants (Penta- and Octa BDEs, which are already 
listed as POPs by the Stockholm Convention) have now been also added to the Rotterdam Convention list of 
substances subject to notification for international trade. 

The US Environmental Protection Agency (EPA) has announced the launch in 2013 of evaluations of 20 
flame retardants (18 halogenated substances, 2 non-specified confidential), as part of the Toxic Substances 
Control Act (TCSA). EPA announced that of these 20 flame retardants, four would receive full risk 
assessments (TBB, TBPH, TCEP, HBCD) and 8 others will be investigated for persistence and 
bioaccumulation of degradation products. US Environmental Protection Agency: 
http://www.epa.gov/oppt/existingchemicals/pubs/2013wpractivities.html  

ƒ 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). 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. 

ƒ Abbreviations 
See pinƒa website: http://www.pinfa.eu/library/glossary-of-abbreviations.html 
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ƒ Agenda 
Events with active pinƒa participation are marked: ► 

3-5 June Frankfurt, Germany  Masterbatch 2013 http://www.amiplastics.com/events/Event.aspx?code=C523  

4-6 June Cologne, Germany End of Life Plastics 2013 (AMI) 
http://www.amiplastics.com/events/Event.aspx?code=C519  

10-13 June Chicago, Illinois  US National Fire Protection Association NFPA conference www.nfpa.org    

13-14 June Denver, Colorado ► Fire Retardants in Plastics (AMI) http://www.amiplastics-
na.com/events/Event.aspx?code=C516   

24-26 June Windsor, UK Interflam 2013 www.intersciencecomms.co.uk  

25 June Near Béthune, North 
France 

CREPIM Technical Training Workshop “fire and railways” NF EN 45545-2 
veronique.poulain@crepim.fr  

25-28 June Lund, Sweden 6th European Combustion Meeting http://www.ecm2013.lth.se/  

30 June – 4 July Lille, France ► 14th FRPM (Flame Retardancy and Protection of Materials)  
http://www.frpm2013.eu  

8-13 Sept Izmir, Turkey MCS-13 – 8th Mediterranean Combustion Symposium 
http://www.ichmt.org/mcs-13/  

11-12 Sept Würzburg, Germany 13th SKZ Conference on Trends in Fire Safety and Innovative Flame 
Retardants in Plastics. Abstract submissions: jtroitzsch@troitzsch.com 

19-20 Sept Rostock, Germany ► 6th International Symposium on Fire Safety in Railway Systems (IFV 
Bahntechnik) http://130.149.35.67/english/fire-safety-2013.html  

24-26 Sept Mèze (near 
Montpellier), France 

Workshop: degradation of fire-retarded polymers in environmental conditions  
(Chemical Society of France) 
http://www.societechimiquedefrance.fr/fr/degradation-et-comportement-au-feu-
des-materiaux-organiques.html  

9-10 Oct Basel, Switzerland 6th Eurofire (European fire safety engineering) Conference 
www.eurofireconference.com  

16-23 Oct Düsseldorf, Germany ► K-Fair (International Trade Fair for Plastics and Rubber) www.k-online.de  

12-13 Nov Cologne, Germany ► Fire resistance in plastics (AMI)  
http://www.amiplastics-na.com/events/Event.aspx?code=C550   

14-15 Nov Paris 
1st International Seminar for Fire Safety of Facades (CSTB). 
Abstract submission deadline: 15th March 2013 
http://facade2013.sciencesconf.org/  

4-6 Dec Jeju Island, Korea Ecodesign 2013, 8th International Symposium on Environmentally Conscious 
Design and Inverse Manfucturing http://www.ecodesign.or.kr/ecodesign2013/  
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ƒ  Campaign against flame retardants analysed 
An article published in the peer-reviewed journal Environmental Science & Technology (American Chemical 
Society) analyses the action by a coalition of scientists, NGOs and media on flame retardants. The article 
confirms that most of the activists involved see flame retardants as a “poster child” for wider chemical reform 
(reworking of the US TSCA Toxic Substances Control Act). Actions led at a State level aim to generate a 
patchwork of incoherent legislations to push industry and regulators towards federal legislative changes. The 
authors suggest that the coverage of this question by the Chicago Tribune in May 2012 (see pinfa 
Newsletter n° 21) largely contributed to political uptake of the issue, including pressure to modify California’s 
furniture fire safety regulations (TB117, see pinfa Newsletter n° 22) so that “no chemicals are required”, a US 
Senate hearing on flame retardants and reform of TSCA, proposals by the US CSPC (Consumer Product 
Safety Commission) to modify federal furniture fire safety standards. The authors state that the action initially 
targeted PBDEs and halogenated “Tris” chemicals, and indicate an outstanding question: whether the issue 
is now “wrongly generalized from a few problematic flame retardants (certain of which were withdrawn from 

 

 

 



 

the market long ago) to all flame retardant chemicals”? The article does not attempt to answer this question, 
and no rationale is provided as to why issues with certain substances should be used to try to ban PIN 
(phosphorus, inorganic, nitrogen) substances which are of a completely different nature, particularly those 
PIN chemicals which have been positively evaluated by programmes such as the European ENFIRO project 
or GreenScreen. Product manufacturers should be allowed to achieve demanding fire safety standards 
either by design using, when necessary, flame retardants which are shown to be effective and proven to not 
pose health or environmental issues. 

Source: “Chemical Regulation on Fire: Rapid Policy Advances on Flame Retardants”, A. Cordner et al., Environmental 
Science & Technology (ACS), in press 2013: http://pubs.acs.org/doi/abs/10.1021/es3036237  

ƒ US navy moves to flame-resistant clothing 
All sailors in the US navy will within three years have self-extinguishing, fire-resistant clothing. This follows 
tests carried out last year by the Navy Clothing and Textile Research Facility which showed that current 
nylon-cotton blend uniforms are highly flammable and “burned robustly” (as is the case for most textile items 
worn by the general public, if they are loose fitting so that air can feed a fire). Navy staff indicated “Safety is 
integral to every duty our men and women perform and this is something we can to help protect them in rare 
cases where a fire may break out aboard a ship”. US Army and Marine combat uniforms are already self-
extinguishing, using a fibre blend including flame-resistant rayon.  

ƒ FRX receives Frost & Sullivan Product Innovation Award 
FRX Polymers, member of pinfa-NA has received the 2013 Frost & Sullivan North American Product 
Innovation of the Year Award for excellence in new products and technologies. The award recognises FRX 
Polymers’ innovative phosphorus (PIN) flame retardants: phosphonate-based homopolymers, copolymers 
and oligomers that are used as fire safety additives in a wide range of polymers. The Nofia® product gives 
fire safety whilst maintaining polymer characteristics for applications in consumer electronics, construction 
and transportation. In 2012, FRX Polymers was also designated by AlwaysOn as a GoingGreen Silicon 
Valley Global 200 Winner for leadership in green technologies and was named in the Global Cleantech 100 
as a leading company in environmental technologies. FRX Polymers has previously been shortlisted for 
Green Chemistry Challenge Awards and obtained the 2008 Frost & Sullivan Product Innovation Award (see 
pinfa Newsletter n°15) 

Source: http://www.frxpolymers.com/FrostandSullivanAward2013.pdf  
http://www.frxpolymers.com/Cleantech2012award.pdf 
http://www.frxpolymers.com/GoingGreenSV.pdf  
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ƒ ICC refuses flammable insulation foams 
A proposal to authorise non flame retarded polymer insulation foams in residential construction has been 
rejected by the ICC (International Code Council). The proposals suggested authorising flammable foams 
behind a thermal barrier and 1 inch of concrete. It was considered that authorising flammable foam in some 
places and requiring flame retarded foams in other places would lead to a risk of confusion and errors on 
building sites. For commercial and industrial properties, a requirement that all areas for manufacturing, 
storing or exhibiting upholstered furniture or mattresses should be fitted with a sprinkler system (and not only 
smoke alarms) was approved, because of the high fire danger posed by these items. 

ICC (International Code Council), International Residential Code, International Fire Code, hearings for 2015 Codes: 
http://www.iccsafe.org/  

ƒ California insulation regulations discussions 
California is currently discussing proposals to update the State’s Thermal Insulation Regulations (which 
currently date from 1981). At the same time, a proposal for legislation would require the development of new 
flammability standards for insulation materials with “full consideration to the long-term human and ecological 
health impacts associated with chemical flame retardants”. A wide range of industry organisations and 
companies, including the American Chemical Council, insulation providers, building industries and others, 
are opposing this draft bill, because it would largely duplicate the existing California Green Chemistry Law, 
which already requires comprehensive risk assessments of chemicals and evaluation of potential alternative 
products. 

Proposed update to California Thermal Insulation Regulations: 
http://www.bearhfti.ca.gov/forms_pubs/thermal_insulation_draft_regs.pdf  

California Green Chemistry Law: http://www.dtsc.ca.gov/PollutionPrevention/GreenChemistryInitiative/  

ƒ One in every 320 homes faces a fire each year 
The US National Fire Protection Association (NFPA) just-published report on home structure fires 2007-2011 
shows that one in every 320 US homes reported a fire each year over this period, with fires resulting in an 
average per year toll of nearly 2 600 civilian deaths, 13 200 civilian injuries and US$ 7.2 billion property 
damage. Home fires were the cause of 92% of structure fire deaths in the USA, killing 7 people per day. 
Although more fires started in kitchens than in any other area (42%), the most deaths were caused by fires 
starting in living rooms and bedrooms (around 25% each). The two items most involved in home fire deaths 
were upholstered furniture (igniting in 18% of home fire deaths) and mattresses (13%). 75 – 95% of US 
homes are equipped with smoke alarms, however 60% of deaths occurred in homes without smoke alarms, 
or where at least one smoke alarm did not operate. NFPA underlines the importance of interconnecting 
smoke alarms (so that when smoke is detected in one part of the house, alarms sound throughout the 
house, including in or near bedrooms), whereas this is rarely the case at present in the USA. 

US National Fire Protection Association: http://www.nfpa.org/homefires  
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ƒ PIN technology call for collaboration 
A UK-based SME, developing an innovative PIN flame retardant product for polymers, is calling for partners 
to develop, test and implement the new product. The phosphorus and nitrogen (P & N) based product also 
includes specifically formulated surfactants which are claimed to improve integration into the polymer matrix 
and avoid modification of the polymers material properties. The PIN flame retardants act during combustion 
both by reducing the release of flammable gases which feed fire, and by forming char which hinders 
emission of flammable gases and protects the polymer surface from heat. The rate of burning is thus 
reduced, and smoke and toxic fire gas emission reduced. The company states that the PIN flame retardants 
are biodegradable, stable, moisture resistant, non hazardous, and can be potentially used in a range of 
polymers. The SME is looking for partners to licence the technology, develop it further, develop new 
applications, test in use. 

Source: http://www.brigit-project.eu/detalle_oferta_demanda.php?of_id=69  

ƒ High performance FR circuit board materials 
Panasonic offers a range of halogen-free printed circuit board materials. MEGTRON2 is designed for high-
speed data transmission applications in networking equipment (servers, routers, mobile phone base stations 
…) where large circuit boards are required. The flame retardant MEGTRON2 R-1577 resin offers low Df 
(dissipation factor) necessary to avoid transmission losses in such applications. The MEGTRON GX R-1515 
range offer electrical performance and exceptionally low warpage for thin integrated circuit (IC) boards in 
mobile devices such as cameras and smart phones. R-1566(W) offers high reliability in automotive 
applications. The materials offer high heat resistance adapted for use with lead-free soldering. The Megtron 
products won 7th Tokyo JPCA Show Awards (Japan Electronics Packaging and Circuits Association) for 
innovation in electronic circuit technology in June 2011. Panasonic’s latest PCB material, ECOOL-M, is a 
halogen-free FR material with high thermal conductivity (1.5 W/m.K) enabling application in LCD screen back 
lights, LED lighting and automobiles. It completes the existing ECOOL and ECOOL-F resins offer for these 
applications. 

Source: http://panasonic-electric-works.net/news/index.html and http://www.matrixelectronics.com/  

ƒ Nitrogen-based flame retardant for PCBs 
Uniplus Electronics has developed an inorganic nitrogen based flame retardant resin system for printed 
circuit boards in response to demand for environmentally compatible materials performance. The UP-
160HPF material uses PIN flame retardants, and the fire resistance mechanism is based on decomposition 
to release water vapour, thus cooling the flame, diluting flammable gases and creating an oxide layer on the 
material surface. The material offers low shrinkage, low transmission loss, low copper salt migration and 
good peel strength, desmear weight loss and thermal resistance. The material is thus considered compatible 
with lead-free circuitry and standard PCB processing. Patents are pending. 

Source: http://pcdandf.com/cms/fabnews/8579-pcb-laminates  
Uniplus Electronics Co: www.uniplus.com.tw  
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ƒ PIN thermoplastic elastomer for performance cables 
Alliance Polymers & Services, the USA’s fastest growing distributor of thermoplastic elastomers, has 
launched a new range of Viprene V halogen-free flame retardant (HFFR) thermoplastic vulcanizate 

elastomer for consumer and industrial electronic cables, power 
cords and auxiliary cables. Applications for the new Viprene 
V85A-27U-BLK include power plugs, charger cables, electronic 
cables, ribbon wires. The new TPV offers easy processing and 
good surface quality, with mechanical and electrical 
performance and reliability to match other existing cable 
materials, whilst ensuring fire safety and reduced toxicity and 
corrosion of smoke in case of fire. 

http://www.apstpe.com/media/pdf/aps_viprene_press_release.pdf  

ƒ High performance, fire safe TPU for wire and cable 
Huntsman have launched IROGRAN® A95P5003DP, a new thermoplastic 
polyurethane (TPU) material for industrial, communications and consumer wire 
and cable applications, offering environmentally friendly high flame retardancy 
combined with mechanical performance. Used flame retardants combine 
achievement of good surface quality, strength, tear resistance, mechanical 
reliability, with low smoke emission improving safety in case of fire and no use of 
hazardous materials. The material enables thermoplastic production, by high 
speed extrusion or injection molding, of performance casings, covers and cable 
jackets for control applications, data transfer, fibre optics, consumer power cables 
and chargers, plasma screens, sensor systems and telecommunications. 
IROGRAN® A95P5003DP meets RoHS criteria and US VW1 standards. 

http://www.huntsman.com/polyurethanes/a/Products  

ƒ Polyimide – PIN composite membranes for fuel cells 
Given the current increasing awareness of the fire risks of lithium ion batteries (grounded Boeing Dreamliner 
aircraft), work on flame retardancy of fuel cell components is particularly pertinent. The PIN flame retardant 
boron phosphate has been shown to be potentially effective in improving fire resistance of polyimide films, 
which can be used as proton conductive membranes in fuel cells. Boron phosphate (BoP) – polyimide 
composites were prepared by thermal imidization. Mechanical properties of the polyimide membranes were 
improved up to 3% BoP, but then deteriorated. Thermal properties were also enhanced by BoP, but optical 
properties deteriorated. Considerable flame retardancy was achieved: LOI increase 28 -> 39 and UL-94 
VTM-0 achieved. Importantly for fuel cell or electronics applications, the boron phosphate imparted proton 
conductivity on the polyimide membranes, to 0.1 – 0.4 mS/cm at room temperature. 

“Preparation and characterization of flame retardant and proton conducting boron phosphate/polyimide composites”, E. 
Çakmakçı, A. Güngör, Polymer Degradation and Stability, n° 98, pages 927-933, 2013: 
http://www.sciencedirect.com/science/article/pii/S0141391013000578  
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ƒ PINs in natural flax fibres to meet technical requirements 
PSA Peugeot-Citroën and Boeing, with partners Lineo composites, Faurecia car interiors, Invent GmbH, 
Aimplas Spain, have developed a flax and hemp fibre based thermoset resin, as a green car and plane 
component material, with the advantage of being lighter than currently used materials. Use with 
polypropylene and (potentially bio-derived) polylactic acid are also being investigated. Fire safety is a key 
challenge, and is being addressed using PIN flame retardants, achieving in tests compliance with US 
Federal Aviation and European Aviation safety requirements for fire resistance. 

In another project, supported by EU FEDER funding, Albert Brille, Cosucra Xarcoing and Italmach, authors 
from Materia Nova, Belgium, have tested PIN flame retardants for fire safety treatment of insulation materials 
made of short bio-sourced flax fibres. Phosphorus, inorganic and nitrogen PIN substances were tested: 
aluminium tri-hydroxide (ATH), zinc borate (ZB), melamine phosphate (MMP) and melamine borate (MMB). 
Fire resistance (mass loss cone calorimetry, UL94 horizontal burn test), material morphology, mechanical 
properties (flexural constraint and modulus) and thermal degradation were evaluated. MMB gave the best 
results, with self extinguishment at 10% loading, and fire ignition time increased by a factor of six at 30% 
loading. The other PIN flame retardants were also successfully combined onto the flax fibres. The authors 
conclude that these treatments could also be used with other natural lignocellulosic fibres, particles or by-
products, used in green insulation materials. 

“Flax weaves its way into cars and aircraft”, European Plastics News, 28/3/2013: 
http://www.plasticsnews.com/article/20130328/NEWS/130329909/flax-weaves-its-way-into-cars-and-aircraft  

Cayley project (industrial implementation for flat panels from renewable polymers and natural fibres for the aeronautical 
industry): www.cayley.eu  

“Flame retardant treatments of insulating agro-materials from flax short fibres”, J. Lakzo et al., Polymer Degradation and 
Stability, n° 98, pages 1043-1051, 2013: http://www.sciencedirect.com/science/article/pii/S014139101300027X  

ƒ pinfa-NA announces aviation flame retardants Conference 
Commercial aviation will be a booming business in decades ahead as air travel increases globally.  The fire 
test requirements are very high (e.g. heat release, smoke & toxicity requirements). Numerous thermoplastics 
materials are used in interior cabins (polysulfone, PEEK, PEI, PVDF, PVC/acrylic as well as thermosets 
(phenolics, epoxies, etc.) and composites, and flame retardants are necessary to ensure that they achieve 
these fire safety requirements. pinfa-NA (pinfa North America) is organising a conference to engage the 
aviation industry in discussion of how flame retardant can meet these challenges, with speakers representing 
all aspects of the supply chain and key stakeholders. The conference will include presentations on fire test 
requirements for aircraft/aviation - past, present and future and a ‘primer’ on flame retardant chemistries.  

Information: +1 908-832-2207 or Timothy.reilly@clariant.com or www.pinfa-na.org  
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ƒ Environment Canada requests information on FRs 
Canada has opened until 30th July 2013 public request for information submission concerning 10 flame 
retardants being considered as possible priority substances for assessment under the national Chemicals 
Management Plan (CMP). Information can be submitted by manufacturers, knowledge institutes or other 
stakeholders. The 10 substances include melamine, tricresyl phosphate (TMPP), dechlorane plus, TCIPP (2 
forms), EBTEBPI, TBP-AE, BEH-TEHP, DBDPE, EH-TBB (abbreviations as in Bergman et al., see pinfa 
Newsletter n°30 and pinfa website http://www.pinfa.eu/library/glossary-of-abbreviations.html ). 

Canada public call documents: http://chemicalsubstanceschimiques.gc.ca/group/flame_retardant-ignifuges/index-fra.php  

ƒ 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). 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. 

ƒ Abbreviations 
See pinƒa website: http://www.pinfa.eu/library/glossary-of-abbreviations.html 
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ƒ Agenda 
Events with active pinƒa participation are marked: ► 

18 June Webinar 
15h00 London time 

FR Behavior Characterization in Practice – 90 minute online course 
http://www.specialchem4polymers.com/resources/etraining/register.aspx?id=1043  

19 June Webinar 
14h00 ESDT time 

Meeting Flame Resistance Requirements for Green Electronics: Evaluating 
Halogen-free Materials http://www.isola-group.com/news/halogen-free-
materials-webinar-june-19-2013-at-2-pm-edt/  

24-26 June Windsor, UK Interflam 2013 www.intersciencecomms.co.uk  

25 June Near Béthune, North 
France 

CREPIM Technical Training Workshop “fire and railways” NF EN 45545-2 
veronique.poulain@crepim.fr  

25-28 June Lund, Sweden 6th European Combustion Meeting http://www.ecm2013.lth.se/  

30 June – 4 July Lille, France ► 14th FRPM (European Meeting on Fire Retardancy and Protection of 
Materials)  http://www.frpm2013.eu  

8-13 Sept Izmir, Turkey MCS-13 – 8th Mediterranean Combustion Symposium 
http://www.ichmt.org/mcs-13/  

11-12 Sept Würzburg, Germany 13th SKZ Conference on Trends in Fire Safety and Innovative Flame 
Retardants in Plastics. Abstract submissions: jtroitzsch@troitzsch.com 

19-20 Sept Rostock, Germany ► 6th International Symposium on Fire Safety in Railway Systems (IFV 
Bahntechnik) http://130.149.35.67/english/fire-safety-2013.html  

24-26 Sept Mèze (near 
Montpellier), France 

Workshop: degradation of fire-retarded polymers in environmental conditions  
(Chemical Society of France) 
http://www.societechimiquedefrance.fr/fr/degradation-et-comportement-au-feu-
des-materiaux-organiques.html  

9-10 Oct Basel, Switzerland 6th Eurofire (European fire safety engineering) Conference 
www.eurofireconference.com  

16-23 Oct Düsseldorf, Germany ► K-Fair (International Trade Fair for Plastics and Rubber) www.k-online.de  

12-13 Nov Cologne, Germany ► Fire resistance in plastics (AMI)  
http://www.amiplastics-na.com/events/Event.aspx?code=C550   

14-15 Nov Paris 
1st International Seminar for Fire Safety of Facades (CSTB). 
Abstract submission deadline: 15th March 2013 
http://facade2013.sciencesconf.org/  

4-6 Dec Jeju Island, Korea Ecodesign 2013, 8th International Symposium on Environmentally Conscious 
Design and Inverse Manfucturing http://www.ecodesign.or.kr/ecodesign2013/  

2-3 April 2014 Seattle, USA ► Meeting High Performance Flammability Requirements for Aviation (contact 
pinfa-na Timothy.reilly@clariant.com) 
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ƒ Flame retardants limit losses in Asiana plane crash 
The crash of the Asiana Airline Boeing 777-200ER crash at San Francisco airport, 6th July 2013, tragically 
killed three people and injured nearly 200. Experts, including representatives of the Federal Aviation 
Authority, the Flight Safety Foundation, have yet again underlined the important role played by flame 
retardants in saving lives, by providing passengers with time to escape the burning aircraft, so preventing the 
death toll from being higher.  

New York Times: http://www.nytimes.com/2013/07/07/us/san-francisco-plane-crash.html 

Chicago Tribune: http://articles.chicagotribune.com/2013-07-09/opinion/ct-edit-crash-20130709_1_asiana-flight-
attendant-colgan-air 

Air France Toronto crash, 2005, ““There have been some big steps taken in making the interior of aircraft more fire-
resistant … Cabin seats are now far more flame-resistant”: http://www.edinburghnews.scotsman.com/news/plane-crash-
survivors-just-so-glad-to-be-alive-1-1063473  

American Chemical Council statement: http://www.americanchemistry.com/Media/PressReleasesTranscripts/ACC-news-
releases/Members-of-the-Media-Experts-Flame-Retardant-Materials-Helped-Protect-Passengers-in-San-Francisco.html 
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ƒ Innovative resistant wiring ducts 
HellermannTyton has achieved key fire safety classifications with its halogen-
free HTWD-HF wiring ducts. The components are made of a polycarbonate / 
ABS polymer blend, offering excellent self-extinguishing properties and low 
corrosion risk from gases in case of fire. The lightweight ducts can be used to 
contain wiring in rail vehicles, including in the passenger zone. They conform to 
UL 94 V0 fire resistance, NF F 16-101 and -102, ISO 11925, NFP 92-501 and -
504 and DIN 43659 design standard. www.hellermanntyton.de  

http://www.pressebox.com/pressrelease/hellermanntyton-gmbh/Better-safe-than-sorry-
fire-protection-certifications-for-HellermannTytons-Halogen-free-wiring-ducts-HTWD-HF/boxid/423858  

ƒ Lonza DRICON timber fire safety in schools and metro 
Lonza Wood Protection’s fire retardant treatments for timber continue to be selected for demanding building 
projects and applications throughout Europe. DRICON fire retardant treatment for timber and wood-based 
products is recognised for fire safety in below ground and above ground applications under the stringent 
requirements of London Underground (fully approved on their product register). In addition, Lonza’s NON-
COM Exterior leach-resistant treatment is the only fire treatment for exterior timber accepted by the UK 
National House Building Council (NHBC). DRICON and NON-COM Exterior were both recently selected for 
exterior cladding and interior public spaces for the new NIOO-KNAW (Royal Dutch Academy of Sciences 
Institute for Ecology) building in The Netherlands. Lonza has published a new four-page portfolio of recent 
DRICON and NON-COM Exterior applications in educational facilities, showcasing a variety of photogenic 
modern eco-architectural buildings using wooden exterior and interior designs, with treated Western Red 
Cedar, Siberian Larch, Spruce and Oak. 

Dricon reaffirmed as the only fire retardant timber treatment approved for use on London Underground DRICON fire 
safety treatment for timber: http://www.archchemicals.com/Fed/WOOD/News/Articles/October10_2011.htm 

NIOO-KWAN case study: http://www.archtp.com/Fed/WOOD/Common/NIOO-KNAW_case_study.pdf 

Lonza Wood Protection schools portfolio: http://12.41.255.90/Fed/WOOD/Common/Lonza_School_Projects.pdf  

Lonza News room: www.lonzawood.com  
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ƒ High performance PIN FR circuit boards 
Park Electrochemical has launched a new NELCO N4000-7 EF series of PIN flame retardants laminates and 
prepregs for printed circuit boards, offering high-temperature resistance (for lead-free solder assembly) with 
superior electrical and mechanical performance. The 165°C Tg halogen-free epoxy material uses 
phosphorus-based PIN fire safety solutions to achieve UL94 V-0 and IPC-4101/94 fire resistance 
specifications. Processing temperature is 90 mins at 193°C, 275-350 psi. Mechanical properties (low Z-
CTE), thermal and moisture resistance and electrical properties (including CAF conductive anodic filament 
resistance > 500 hours) ensure performance comparable with other materials on the market which do not 
have the same green credentials. The resin system is available in a variety of constructions, copper weights, 
glass styles and laminates. 

Source: http://www.parkelectro.com/ and detailed specifications of NELCO N4000-7 EF 
http://www.parkelectro.com/parkelectro/images/n4000-7EF.pdf  

 

 

ƒ EPEAT and UL Environment mobile phone standard 
The Green Electronics Council has announced collaboration with UL Environment (Underwriters 
Laboratories) to update the existing UL110 environmental standard for mobile phones to become a new 
mobile-device category for the EPEAT® registry of greener electronics. This is the first time a non-IEEE 
standard is considered for inclusion by EPEAT. Sara Greenstein, President of UL Environment, stated. “We 
believe that the solid science behind the UL 110 standard, the trusted UL name, and the renown of the 
EPEAT system and resource network will …help manufacturers make and market healthier more sustainable 
products that purchasers can find and trust.” The current UL110 standard proposes the use halogen-free 
printed circuit boards and other materials as an option to achieve attainment points.  The latest EPEAT 
criteria for imaging equipment (IEEE 1608.2-2012) require that external plastic casings do not use 
chlorinated or brominated FRs, and additional credit is granted if all other internal plastic materials do not 
use halogenated flame retardants.. This new environmental standard cooperation for mobile devices will 
provide further market opportunities for PIN flame retardants. 

UL 110 environmental standard: 
http://www.ul.com/global/eng/pages/solutions/standards/accessstandards/catalogofstandards/standard/?id=110_1  

Green Electronics Council EPEAT – UL110 collaboration announcement, 17th July 2013 : 
http://greenelectronicscouncil.org/green-electronics-council-to-collaborate-with-ul-environment-add-mobile-device-
standard-to-epeat-rating-system/  

IEEE 1680.2-2012 http://www.techstreet.com/ieee/products/1789029  
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ƒ TCO launches evaluation of PIN flame retardants 
TCO, the health, environment and worker protection label (a non-regulatory, voluntary label for product 
manufacturers), has launched a review of PIN flame retardants eligible for use in certified information 
technology (IT) products. TCO Certified restricts the use of halogenated flame retardants. The review will 
verify that PIN flame retardants are not problematic as used in IT products. The review will not affect the 
authorisation of PIN flame retardants under current TCO Certified product label criteria, and its conclusions 
will be taken into account in future criteria revisions. Pinfa has engaged in an active dialogue with TCO on 
the subject and welcomes this evaluation of PIN FRs to verify their acceptability in environmentally labelled 
products, and also the recognition that a hazard statement does not necessarily mean that a substance 
poses health or environmental issues once it is incorporated into a product. 

TCO website news, 28th June 2013: http://tcodevelopment.com/news/criteria-review-non-halogenated-substances/ 
pinfa contact: Adrian.Beard@clariant.com  

ƒ Coated PIN FR achieves new levels of performance 
Budenheim have launched a new coated ammonium polyphosphate intumescent flame retardant solution 
BUDIT® IS 3001 for polypropylene, polyethylene and other polyolefin extrusion. Applications include 
consumer electronics, electrical installations, wire and cable. The new coating and conditioning ensures high 
compatibility with polymers for better processing, stability over time (durability) and high fire safety 
performance. The polymer compatibility enables optimisation of levels of additives in polymer, improving 
formulations and reducing costs. Additionally, BUDIT® IS 3001 has only a minimal inherent colour, so can be 
used in both white or any colour applications. Loadings of 20%, 25% and 30% in a polypropylene 
homopolymer for injection moulding achieved UL94 V0 3.2mm, V2 1.6mm or V0 1.6 mm flammability ratings. 
This grade is characterized by good flow properties and high stiffness and is especially suitable for high-
speed injection moulding of articles demanding easy flow such as consumer white-ware electrical 
equipment. 

Source: https://www.budenheim.com/en/solutions/flame-protection/new-halogen-free-flame-retardant/  

ƒ Market demand for PIN flame retardants 
Another market study confirms the expected high demand for PIN flame retardants, driven by growing 
environmental concerns, because PIN FRs are “environmentally friendly” and in certain cases as efficient as 
halogenated products for addressing the “high risk of fire accidents related with high usage of polymers in 
end-use industries such as construction, electrical and transportation”. The study covers ATH (aluminium 
hydroxide), phosphorus based, nitrogen and other mineral based flame retardants. These market study 
conclusions confirm previous market surveys (Freedonia, see pinfa Newsletter n° 29, MarketsandMarkets n° 
28). The latest study by ResearchAndMarkets looks at demand for PIN flame retardants in polymers, market 
size, growth and industry analysis 2012-2018. A second study by ReportsnReports looks at overall flame 
retardant market perspectives to 2011. 

ResearchAndMarkets PIN flame retardants market study: http://www.researchandmarkets.com/reports/2574383  

ReportsnReports FR markets to 2017: http://www.reportsnreports.com/reports/178596-flame-retardant-chemicals-
market-by-type-application-geography-market-estimates-up-to-2017.html  
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ƒ Other news 
The State of Vermont has enacted the most demanding legislation on halogenated flame retardants to date 
in the USA, with a bill effectively banning Octa, Penta and Deca BDE, tris(2-chloroethyl) phosphate and 
tris(1,3-dichloro-2-propyl) phosphate (TDCPP or TDCP or TDCIPP) in mattresses, furniture, TVs, computers, 
certain other consumer electronics and pallets (except in some cases where the substances are present 
through plastics recycling). A possible future ban on tris(2-chloro-1-methylethyl) phosphate (TCPP or TCIPP) 
is also anticipated by the Bill. 

ECHA has proposed to restrict the use of Deca-BDE (under Annex XVII of REACH). This aligns EU 
procedures with the request from Norway (where the substance is banned since 2008) to add it to the 
Stockholm Convention on Persistent Organic Pollutants. Previously, ECHA had been consulting on 
subjecting Deca-BDE to ‘Authorisation’ and indicates that the objective is to avoid contradictions between 
authorisations and restrictions. The restriction will be subject to a future public consultation. 

A study of phosphorus-based flame retardants shows endocrine disrupting potential, although at 
concentrations tested “several orders of magnitude” higher than those found in wastewaters or the 
environment so that effects “on endocrine systems may not be expected at their current levels of 
occurrence”. The FRs tested were 3 chlorinated phosphate esters (TCEP, TCPP = TCIPP, TDCPP = TDCP 
or TDCIPP) and 3 aryl phosphate PIN FRs (TBEP, TPP = TPHP, TCP = TMPP). Tests were carried out 
using 2 different types of cell in vitro and using zebra fish (14 days exposure). 

Vermont Bill S.81 (act 0085, 2013) “An act relating to the regulation of octaBDE, pentaBDE, decaBDE, and the flame 
retardant known as Tris in consumer products”: http://www.leg.state.vt.us/docs/2014/Acts/ACT085.pdf  

ECHA press release on Deca-BDE: http://echa.europa.eu/documents/10162/eaa1b117-d017-4446-bb3b-5497bd1c478a  

“Endocrine disruption potentials of organophosphate flame retardants and related mechanisms in H295R and MVLN cell 
lines and in zebrafish”, X. Liu et al., Aquatic Toxicity 114-115, pages 173-181, 2012 
http://www.sciencedirect.com/science/article/pii/S0166445X12000690  

ƒ 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). 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. 

ƒ Abbreviations 
See pinƒa website: http://www.pinfa.eu/library/glossary-of-abbreviations.html 
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ƒ Agenda 
Events with active pinƒa participation are marked: ► 

8-13 Sept Izmir, Turkey MCS-13 – 8th Mediterranean Combustion Symposium 
http://www.ichmt.org/mcs-13/  

11-12 Sept Würzburg, Germany 13th SKZ Conference on Trends in Fire Safety and Innovative Flame 
Retardants in Plastics. Abstract submissions: jtroitzsch@troitzsch.com 

19-20 Sept Rostock, Germany ► 6th International Symposium on Fire Safety in Railway Systems (IFV 
Bahntechnik) http://130.149.35.67/english/fire-safety-2013.html  

24-26 Sept Mèze (near 
Montpellier), France 

Workshop: degradation of fire-retarded polymers in environmental conditions  
(Chemical Society of France) 
http://www.societechimiquedefrance.fr/fr/degradation-et-comportement-au-feu-
des-materiaux-organiques.html  

9-10 Oct Basel, Switzerland 6th Eurofire (European fire safety engineering) Conference 
www.eurofireconference.com  

16-23 Oct Düsseldorf, Germany ► K-Fair (International Trade Fair for Plastics and Rubber) www.k-online.de  

18-19 Oct Aveiro, Portugal COST Integrated Fire Engineering and Response workshop on Euroclasses 
http://people.fsv.cvut.cz/www/wald/fire/ifer/2013-Meeting/index.htm  

12-13 Nov Cologne, Germany ► Fire resistance in plastics (AMI)  
http://www.amiplastics-na.com/events/Event.aspx?code=C550   

14-15 Nov Paris 1st International Seminar for Fire Safety of Facades (CSTB). 
http://facade2013.sciencesconf.org/  

4-6 Dec Jeju Island, Korea ► Ecodesign 2013, 8th International Symposium on Environmentally Conscious 
Design and Inverse Manufacturing http://www.ecodesign.or.kr/ecodesign2013/  

10-14 Feb Canterbury, New 
Zealand 

11th International Symposium on Fire Safety Science 
http://www.iafss.org/symposium/11th-symposium/  

2-3 April 2014 Seattle, USA ► Meeting High Performance Flammability Requirements for Aviation (contact 
pinfa-na Timothy.reilly@clariant.com) 
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ƒ Experts support furniture flame test 
A number of fire safety experts, fire safety and fire fighters’ organisations and consumer safety experts have 
stated that they consider that furniture fire safety requirements should specify resistance to an open flame, 
and not only to a smouldering cigarette. Resistance to ignition by a flame is essential to protect the public 
from fire dangers if heat sources such as candles, children playing with matches or lighters, heaters, 
chimneys and other heat sources come into contact with upholstered furniture, which can include flammable 
textiles and highly flammable petro-chemical based cushion foams. The statements are a reaction to the 
California authorities’ proposal to move backwards in fire safety, by replacing the current TB117 open flame 
resistance requirement by a very weak requirement of resistance to smouldering cigarette only (see pinfa 
Newsletter n°27). 

Summary of statements: http://www.americanchemistry.com/Media/PressReleasesTranscripts/RelatedPDF/California-
Proposal-to-Change-Fire-Safety-Standards-for-Upholstered-Furniture-Could-Jeopardize-Consu.pdf  
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ƒ Current fire tests inadequate for bus and coach safety 
A study of 17 materials used in buses and coaches shows that the currently used fire test method ISO 3795/ 
FMVSS 302 (horizontal burning rate), and also ISO6941 (vertical burning rate), are inadequate to ensure fire 
safety, as they are not representative of today’s risks in such vehicles which are largely related to fire starting 
in the engine compartment or with tyres. The materials tested were structural and fabrics (including or based 
on ABS, wool, polyester fabrics, polyamide, polypropylene), PET and polyurethane insulations. Materials 
passing these tests can burn even when exposed to a small ignition source, can melt and release burning 
droplets, so spreading fire, and also reignite if a burning piece of material melts and falls off. Both these tests 
showed to be less selective than ISO 5658-2 (surface flame spread), which is currently proposed for train fire 
safety (CEN/TS 45545-2) and is similar to the test used in passenger ship interiors IMO A.653(16). The 
authors conclude that fire test methods should be introduced for materials used in buses and coaches which 
reflect the real safety risk by assessing fire risk when exposed to heat sources of varying sizes, 
corresponding to the intrusion of flames or hot gases from a mechanical fire into the bus interior. 

“A comparative study of test methods for assessment of fire safety performance of bus interior materials”, M. Försth, H. 
Modin, B. Sundström, Fire and Materials 37, 2013 http://onlinelibrary.wiley.com/doi/10.1002/fam.1116/abstract  

ƒ Excel PIN FR cables chosen for major projects 
Excel’s structured cabling system, using flame retardant, low smoke zero halogen 
(LSZH) Excel OM3 Multimode Tight Buffered Cable, has again been chosen for major 
communication networks. Wekefield One, the UK city’s newly built civic offices, 
housing a museum, café, library, council services contact point, business lounge and 
offices, through contractor Fibrenet, chose Excel Category 6A state-of-the-art cabling 
and connection infrastructure. A bank refurbishment, through PTS Consulting and 
Line Management Groiup (LMG), chose Excel Category 6A FFTP with OM3 cable. 
The LSZH Excel OM3 cable offers high performance over distance combined with 
compact, lightweight design, reducing containment size for network cables and 
making handling easier. Excel is an end-to-end infrastructure solution, developed 
since 1996 and in 2013 won the Network Computing Award for ‘Cabling Supplier of 
the Year’ for a third year running. 

Source: http://www.excel-networking.com/about-us/case-studies/  

ƒ PIN flame retardant polypropylene fibres 
Sweden’s national innovation fund MISTRA is funding a 0.7 million Euro programme involving 5 industrial 
partners led by Paxymer (PP Polymer AB), Borås University and Swerea/IVF to develop performance of PIN 
flame retarded polypropylene fibres. The objective is to improve environmental footprint with lightweight 
applications and facilitate recycling with one-material design, in applications such as transport, automobiles, 
industrial, furniture, protective clothing, outdoor apparel. 

Source: http://www.paxymer.se/index.php?option=com_content&view=article&id=148:non-toxic-pp-fibre-will-soon-be-
reality&catid=40:news&Itemid=88  
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ƒ 150 000 car fires per year in the USA 
Over 150 000 automobile fires per year in the USA led to fire department call outs (period 2006-2010), 
resulting in over 200 deaths, 760 injuries and US$ 530 million direct property damage. Car fires accounted 
for 10% of all reported fires in the USA. The number of car fires in the USA has been falling consistently 
since the late 1980’s (from over 450 000 automobile fires per year). Only 4% of US automobile fires are 
caused by traffic accidents (but these fires caused 60% of deaths) and only 2% of fires are caused by fuel 
leaks. The principal causes are mechanical or electrical malfunction (69%), so that improving car reliability 
may be the main cause of decreasing fire incidence. Flame retardants are essential in modern cars, as 
increasingly potentially flammable materials are used to replace metal parts. Fire safe materials will increase 
escape time in case of traffic accidents and to prevent mechanical or electrical problems igniting fires. 

NFPA car fire statistics (through to 2010): 
http://www.nfpa.org/~/media/files/research/nfpa%20reports/vehicles/osautomobilefires.pdf and 
http://www.nfpa.org/research/fire-statistics/the-us-fire-problem/highway-vehicle-fires  

M. Ahrens (NFPA) “Highway vehicle fire date based on the experiences of US fire departments”, Fire and Materials 37(5) 
2013 http://onlinelibrary.wiley.com/doi/10.1002/fam.2146/abstract 

ƒ Performance breakthrough for PIN polycarbonate 
SABIC has launched two new grades of LEXANTM CFR5630 
polycarbonate copolymers, offering new levels of fire safety and smoke 
toxicity performance, offering aviation safety standards compliance at 
thicknesses down to 1.5mm, using halogen-free technology for 
sustainability. This opens opportunities to reduce weight and save space 
in aircraft interiors. The LEXAN CFR5630D grade is adapted for LED (light 
emitting diode) applications. Every production lot will be tested to FAR 
25.853 to guarantee conformity for use in aircraft interiors. The product 
meets Boeing and Airbus smoke toxicity specifications, EU RoHS and 
TCO99 requirements, and has flow properties compatible with both 
extrusion and injection production processes. 

Source: SABIC, Germany, April 2013 http://www.sabic-
ip.com/gep/en/NewsRoom/PressReleasePrint/april_10_2013_sabicoffersaircraftcustomers.html#  
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ƒ Need for EU fire data 
A study and survey carried out for the UK Government concludes that although nearly all EU states collect 
fire statistics, these are not comparably between countries because of differences in how data is collected 
and reported. Nine states are identified as collecting detailed and high quality fire data (Finland, Norway, 
Sweden, Holland, Lithuania, Bulgaria, Slovakia, Italy and the United Kingdom). Some information is 
comparable between data systems, including fire deaths and fire fighter deaths, however few states collect 
data on fire protection operational in case of fire (smoke alarms, sprinklers) or data concerning the first item 
ignited or main materials implicated. The study underlines the importance of fire statistics in identifying fire 
causes and risks and improving safety measures and suggests that the EU Commission, Eurostat and the 
WHO should engage work to improve and partly reconcile or harmonise fire data across Europe. 

“Comparison of European Fire Statistics”, Greenstreet Berman Final report for the UK Department for Communities and 
Local Government, Fire research report 1/2012 http://www.bafsa.org.uk/pdfs/snews/00001132.pdf  

ƒ French burn victims call for furniture fire safety legislation 
The French Association of Burn Victims (ABF) believes that legislation should be introduced to reduce the 
fire dangers of upholstered furniture “fires start more easily and develop faster, because of growing use of 
synthetic materials in homes, in particular in electronic equipment (such as TVs), bedding and upholstered 
furniture. The burn victims’ association estimates that furniture fire safety legislation similar to that in place in 
the UK would save 15 lives and 230 fire injuries per year, reducing fire deaths by over a third in the long 
term. Flame retardant treatment of textiles and foams in upholstered furniture can not only prevent a fire 
starting in case of contact with a small flame or similar heat source, but also delay fire development, giving 
occupants more time to escape. 

Fire safety of upholstered furniture (“sécurité incendie sièges rembourrés”) Mobilium le Magazine de l’Habitat, Feb. 2013: 
http://www.mobilium-news.com/index.php/decouverte/securite-incendie-sieges-rembourres  

ƒ New technologies in fabric fire safety are PIN based 
A full overview of emerging technologies for flame retardancy of fabrics shows that innovation is centred on 
PIN FR technologies, both for fire safety and smoke suppression. A number of emerging techniques enable 
deposit of FR coatings on fibres, often at nano-thickness, so achieving optimal fire safety improvement / fibre 
property and performance ratios. The techniques assessed include simple adsorption onto and into fibres by 
immersion in solutions containing FR products, layer-by-layer assembly by step-by-step deposit of different 
specific FR products (using electrostatic processes or hydrogen bonding), sol-gel and dual-cure methods 
using hydrolysis and condensation, plasma coating techniques, bio-macromolecule coatings (using bio-
sourced FR products). This overview confirms that R&D is today centred on PIN FR technology in that PIN 
FRs only are presented in the article, including inorganics (eg. aluminium, silica, boron, zinc, zirconium), 
phosphorus and nitrogen based compounds, and combinations of these (eg. phosphate – silane, 
phosphorus-nitrogen …) 

“Current emerging techniques to impart flame retardancy to fabrics: an overview”, J. Alongi, F. Carosio, G. Malucelli, 
Polymer Degradation and Stability, in print 2013, Elsevier (Science Direct): 
http://dx.doi.org/10.1016/j.polymdegradstab.2013.07.012  
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ƒ Developments in flame retardant polymeric coatings 
Liang et al. (EMPA Switzerland), provide an overview of recent developments in polymeric flame retardant 
coatings. These can contribute to fire safety of a wide range of materials, in applications such as 
construction, transport, electrical and electronic and textile, either by including flame retardants in paints and 
lacquers, or with specific flame retardant coating treatments. Such coatings have the advantage of 
preserving the bulk properties of the material treated. Their fire protection effect results from release of gases 
which inhibit flames and/or by catalysing when heated the production of a protective char layer on the treated 
material’s surface, which inhibits combustion of the material. The authors note that there has been an 
increasing trend over the last 10 years to develop mainly PIN FR, non-intumescent coatings, based on a 
range of and combinations of phosphorus compounds, nitrogen compounds and inorganics (aluminium, 
magnesium, clays, graphite, and increasingly silicon), including in nanocomposite application. P and N 
compounds have been developed which act both in the gas phase and the condensed phase (char 
formation). A range of different PIN FRs are presented. Key areas for future development are identified as 
ease of application, cost-effectiveness, sustainability through use of bio-sourced chemicals, long-term 
compatibility with treated materials, synergies between different PIN FR chemicals, multifunction coating 
systems and nano application. 

“Review - Recent developments in flame retardant polymeric coatings”, S. Liang, N. Neisius, S. Gaan, EMPA 
Switzerland, Progress in Organic Coatings n°76, 2013 
http://www.sciencedirect.com/science/article/pii/S030094401300204X  

ƒ Nine PIN FRs show no aquatic toxicity risk 
12 PIN flame retardants and one brominated FR were tested for aquatic toxicity using a standard acute 
(short term = 48 hours) test with the freshwater invertebrate Daphnia. Seven of the PIN FRs tested showed 
no toxicity (at the maximum achievable concentration in water) and two others showed only low toxicity. One 
PIN FR (TPP = TPHP = triphenylphosphate) and the brominated FR (TBBPA) showed high toxicity and 
antimony trioxide showed moderate toxicity, which could be an indicator for concern if these substances 
were to reach the environment in significant amounts. The PIN FRs showing no toxicity were melamine 
polyphosphate (APP), magnesium hydroxide (MHO), RDP = PBDPP = resorcinol bis(diphenyl phosphate), 
DBP = BPA-BDPP, aluminium trihydroxide = ATH, DOPO = Dihydro-oxa-phosphaphenantrene-oxide, zinc 
stannate and zinc hydroxystannate, with ammonium polyphosphate = APP and ALPI = aluminium 
diethylphosphinate, showing low toxicity. The authors propose APP, ALPI, DOPO, MHO, MPP, ZHS and ZS 
as best candidates for replacing brominated flame retardants. 

“Toxicity of new generation flame retardants to Daphnia magna”, S. Waaijers et al., Science of the Total Environment 
463–464, pages 1042–1048, 2013. Part of the ENFIRO project, see pinfa Newsletter n°24. 
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ƒ Other news 
A study of indoor dust from homes and shops in Finland developed a new methodology for analysis of 
organophosphorus flame retardants (P-FRs). TiBP, TBEP and TCPP were the most abundant P-FRs 
identified in the dust, and estimated human exposure body burdens were 1000 – 100 times lower than 
reference dose values (RfD), or 5 times lower for a high dust ingestion – high concentration toddler scenario. 

The EU Directive on Priority Substances in Water has been published. 12 new substances are specified 
for which concentrations in surface waters must be limited for “Good Quality Status” (the obligatory goal set 
by the Water Framework Directive) including four halogenated flame retardants: HBCD, Penta-BDE, short 
chain chlorinated parafins 

The European Commission is proposing to restrict sale and use of the brominated flame retardant Deca-
BDE, instead of inclusion of the priority list of chemicals for Authorisation under REACH. This is to align the 
EU with the proposal from Norway to include Deca-BDE on the global POP (Persistent Organic Pollutant) list 
under the UNEP Stockholm Convention and is a normal procedure when substances are included on the 
POP list.  

In discussions concerning methodology for the revision of the EU RoHS Directive (Restriction of 
Hazardous Substances in electrical and electronic apparatus), different views are expressed concerning the 
future scope. NGO’s (see ChemSec statement) suggest that substandard end-of-life treatment outside the 
EU should be considered (including risk of generation of dioxins by halogenated substances if products are 
inappropriately incinerated). The EU chemical industry (Cefic) considers that RoHS should remain centred 
on its main objective which is controlling substances in E&E products in Europe, because waste treatment is 
covered by specific regulations. 

 “Analytical developments and preliminary assessment of human exposure to organophosphate flame retardants from 
indoor dust”, Van den Eede et al., Environment International 37, 2011 

Directive 2013/39/EU of the European Parliament and of the Council of 12 August 2013 amending Directives 2000/60/EC 
and 2008/105/EC as regards priority substances in the field of water policy http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2013:226:0001:0017:EN:PDF  

ChemSec statement on RoHS revision: http://www.chemsec.org/news/news-2013/april-june-2013/1177-chemsec-
argues-for-extensive-changes-in-the-proposed-rohs-methodology  
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ƒ 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). 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. 

ƒ Abbreviations 
See pinƒa website: http://www.pinfa.eu/library/glossary-of-abbreviations.html 

ƒ Agenda 
Events with active pinƒa participation are marked: ► 

9-10 Oct Basel, Switzerland 6th Eurofire (European fire safety engineering) Conference 
www.eurofireconference.com  

16-23 Oct Düsseldorf, Germany ► K-Fair (International Trade Fair for Plastics and Rubber) www.k-online.de  

18-19 Oct Aveiro, Portugal COST Integrated Fire Engineering and Response workshop on Euroclasses 
http://people.fsv.cvut.cz/www/wald/fire/ifer/2013-Meeting/index.htm  

12-13 Nov Cologne, Germany ► Fire resistance in plastics (AMI)  
http://www.amiplastics-na.com/events/Event.aspx?code=C550   

14-15 Nov Paris 1st International Seminar for Fire Safety of Facades (CSTB). 
http://facade2013.sciencesconf.org/  

4-6 Dec Jeju Island, Korea ► Ecodesign 2013, 8th International Symposium on Environmentally Conscious 
Design and Inverse Manufacturing http://www.ecodesign.or.kr/ecodesign2013/  

10-14 Feb Canterbury, New 
Zealand 

11th International Symposium on Fire Safety Science 
http://www.iafss.org/symposium/11th-symposium/  

2-3 April 2014 Seattle, USA ► Meeting High Performance Flammability Requirements for Aviation (contact 
pinfa-na Timothy.reilly@clariant.com) 

13-14 May Denver, Colorado Fire Retardants in Plastics (AMI) 
http://www.amiplastics.com/events/event?Code=C583  

1-2 Oct 2014 Berlin, Germany FIVE: 3rd International Conference on Fires in Vehicles  
Call for papers open to 1 Dec 2013 www.firesinvehicles.com  
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ƒ Perspectives for flame retardants and fire safety at FRPM 
FRPM, the European Meeting on Fire Retardancy and Protection of Materials http://www.frpm2013.eu is 
probably the world’s leading meeting of research and development into flame retardancy technologies. The 14th 
edition of FRPM took place in Lille, France, 30th June – 4th July 2013, hosted by ENSC Lille (University of Lille), 
and brought together some 225 scientists and experts from 27 different countries and from 5 continents, 
including research institutes, testing laboratories, regulators, flame retardant producers and user industries 
concerned about fire safety. The 2013 conference included 77 speaker presentations and 61 posters. 
The 15th edition of FRPM will take place mid 2015 in Berlin, Germany, hosted by BAM (chairperson Dr. 
Bernhard Schartel).  http://www.frpm2013.eu/ 
 
This Newsletter provides a summary of some of the conference content and short comments and positions 
collected from speakers at FRPM, with the aim of giving a vision of possible future developments in flame 
retardant technologies and applications, and their contribution to public safety. 
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ƒ PIN flame retardants in a bio-based future 

ƒ Ecological biosourced chitosan PIN flame retardants 
Y. Hu (University of Science and Technology of China, Hefei, China) presented research into bio-
sourced PIN flame retardants, based on natural chitosan, which offers the advantages of being renewable 
(biosourced), non-toxic and highly biocompatible. Because chitosan’s structure includes multi-hydroxyl 
groups, it functions as a carbonisation agent contributing to char formation, blocking the transfer of oxygen 
and heat and slowing combustion. Dr Hu showed combination of chitosan with phosphorus and minerals 
(nickel) to improve effectiveness.  

ƒ pinfa interview: Yuan Hu considers that demand for flame retardants will 
continue to develop as building codes are tightened, often following 
catastrophic fire incidents. He underlines the potential for biosourced flame 
retardants, for example chitosan derived in PVA (poly vinyl acetate) or lignin 
derived in PUR. PIN FRs can offer low emissions of volatile organics, low 
toxicity (both the flame retardant itself and gases released in case of fire) and 
stability (retaining the fire safety function throughout the life of the product). 
Further research is needed into the mechanisms which enable PIN flame 
retardants to both prevent fire starting and to slow fire development.  
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B. Howell (Center for Applications in Polymer Science, Central Michigan University, USA) presented a 
non-migrating phosphorus-nitrogen flame retardant, based on biosourced chitosan polymer. Chitosan 
phosphoramide was prepared from chitosan and DOPO. The heat release from chitosan was reduced by a 
factor of over 7x by the incorporation of DOPO, showing its potential as an effective polymeric flame 
retardant additive for plastics. 

ƒ pinfa interview: Bob Howell underlines that Fire safety is dependent on many 
techniques and all must be pursued. Better utilization of smoke alarms, 
sprinklers, barrier materials, etc. can make an impact but the need for flame 
retardants will continue. There are many applications for which these 
materials are essential. For example, the interior of aircraft, where the recent 
crash of an airliner in San Francisco (and many earlier) has demonstrated that 
this policy is hugely successful in saving lives. Another area in which flame 
retardants are absolutely essential is the production of electronic devices. Most 
circuit boards operate at or above the ignition temperature of the resin holding 
the circuitry. In the absence of effective flame retardants, these devices would 
be a constant source of fires.  
At the same time, there is increasing interest in and regulatory pressure for 
“safer” (less toxic, more environmentally-friendly, non-bioacummulating) 
polymer additives including flame retardants. Phosphorus compounds and 
phosphorus and nitrogen containing flame retardants will develop. Inorganics 
will continue to have a place and there may be some further developments of 
combinations of inorganics with organic flame retardants. Compounds derived 
from renewable biosources and readily degraded by soil organisms will get 
greater attention. 

 
 

 

 

ƒ PIN FRs for cashew nut shell waste PUR  
M. Modesti (Padova University, Italy) presented bio-sourced polyurethane foam (PUR) derived from CNS 
(cashew nut shell waste), via cardanol and polyol production. Because this is a food-industry waste, it does 
not compete with food production as is the case with many biosourced industry products. A combination of 
bio-based additives, such as tannin (which contributes to char formation) and PIN flame retardants (eg. 
aluminium phosphinates) enable fire safety of the biosourced CNS foam to be improved. 

ƒ PIN FRs for natural fibre - biodegradable composites 
G. Marosi (Budapest University of Technology and Economics, Hungary) presented development of 
phosphorus and silicon based PIN flame retardants for polylactic acid/thermoplastic starch (PLA/TPS) – 
natural lignocellulose fibre reinforced composites. Glycerol phosphate and a phosphorus silane treatment of 
the polymer and the fibre resulted in a >3x reduction in heat release rate, reducing the ‘candle wick’ fire 
effect of the fibres and passing UL V0. Mechanical properties were also improved. 
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ƒ PIN FR renewable sourced epoxy resins 
B. Bodzay (Budapest University of Technology and Economics, Hungary) presented treatment of 
biosourced epoxy resin (sugar derived Sorbitol polyglycidyl ether SPE resin) with PIN nitrogen (amine) curing 
agent and a phosphorus PIN flame retardant. The PIN flame retardant reduced peak heat release by nearly 
50% 

ƒ Lignin-based PIN flame retardants for biosourced PBS 
L. Ferry (Ecole des Mines d’Alès, France) presented modification of lignin (wood cellulose fibres) with 
different PIN products, to produce PIN flame retardants for application in PBS (polybutylene succinate), is a 
polymer which can be biosourced Phosphorus-based and a phosphorus- and nitrogen-based PINs were 
tested, resulting in a polymeric modified lignin flame retardant compatible with the PBS polymer. Ammonium 
dihydrogen phosphate combined into the lignin gave a highly effective flame retardant, reducing peak heat 
release by over 40%. A biosourced flame retardant is developed for a potentially biosourced polymer. In this 
case, a polymeric flame retardant is produced, offering stability, environmental safety and good compatibility 
with the polymer. 

ƒ PIN FRs for biosourced polylactic acid 
D. Fox (American University, Washington DC, USA) presented new PIN flame retardant solutions for 
polylactic acid, a biosourced polymer. POSS (polyhedral oligomeric silsesquioxane) was combined with 
(biosourced) cellulose and APP (ammonium polyphosphate) or with (biosourced) cellulose phosphate. The 
advantage is that the cellulose structure is maintained during burning of the polylactate polymer, ensuring a 
stable char and reducing melt/drip while improving processing stability, colour fastness, and viscoelasticity of 
the composite. 

ƒ pinfa comment: The development of biosourced polymers is increasingly accompanied by the search 
for compatible and effective combinations of PIN flame retardants which are either biosourced and 
recognised as safe, in order to ensure an overall environmentally friendly and sustainable, fire-safe 
product. 

ƒ Developing alternative flame retardants 

ƒ Minerals and nano-applications 
S. Laik (Université de Lyon, France) presented integration of polyhedral oligomeric silsesquioxanes 
(POSS) into hybrid epoxy polymers. Finer dispersion was achieved using an aluminium-based catalyst which 
forms covalent bonds between organic and inorganic phases. A 5% loading of trisilanophenyl POSS in the 
epoxy improved fire retardancy without deteriorating other properties. This is part of the EU-funded FIRE-
RESIST project www.fire-resist.eu  
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S. Zhang (Beijing University of Chemical Technology, China) presented use of 4A type zeolite (4A-L), 
with incorporated acid sites, as a PIN flame retardant synergist with an intumescent PIN flame retardant in 
polystyrenes, showing significant reduction of peak heat release and increase in LOI. He also proposed that 
the acidity of 4A zeolite can affect the fire performance through changing the thermal decomposition process 
of PS/IFR (intumescent flame retardant polystyrene). 

M. Laoutid (Materia Nova research center, Mons, Belgium) presented various hydrated calcium minerals 
as flame retardants in polyolefins (polyethylene and vinyl acetate copolymer EVA), both of which are widely 
used in cables. Results showed a decrease in peak heat release, as a result of char formation protecting the 
polymer from fire, with different calcium minerals (hydroxide, dolime) giving different types of char formation. 

J. Grunlan (Texas A&M University, USA) presented use of oppositely ionic charged clays and 
polyelectolytes in nano-coatings, using a water-based application technology, to prevent burning of cotton 
and prevent melt-dripping of polyester or nylon fabrics (for details see pinfa Newsletter n°16) 

K. Apaydin (Centre de Recherche Public Henri Tudor, Hautcharage, Luxembourg) presented a similar 
technique to design a new flame retardant nanocoating (FRN) based onmontmorillonite(polyanion clay) and 
polylallylamine (N containing polycation) in order to improve the fire performance of polyamide film.  The 
FRN with 20 bilayers reduced the maximum I heat release rate by >60%. 

L Quiros Pesudo (European Commission JRC – IHCP – Nanobiosciences Unit, Ispra, Italy) 
summarised developments of cabon nano tubes (CNTs) as possible co-additives to PIN flame retardants, as 
one route to respond to the human health and environmental concerns about halogenated flame retardants 
and stricter chemical regulations which require safer alternatives. European regulations play an important 
role in promoting research for safer alternatives. She highlighted that the toxicological profile on 
nanomaterials (e.g. CNT or montmorillonite), depends on their physicochemical properties, such as size 
morphology or functionalization. She underlined that currently scarce information is available about the 
behaviour of nanomaterials in fire conditions and over the whole life cycle when embedded in matrices and 
thus further research in this field is needed. 

 

ƒ pinfa comment: Nano-forms or micron-size forms of PIN flame retardants and PIN FR synergists, 
enable improved performance, and specific properties, at lower loadings. Nano coatings of polymers, 
fibres and PIN FR molecules can offer highly effective fire safety characteristic and improve 
compatibility with polymers, so improving the functional performance of the material. Because the 
micro-particles are either coated onto or integrated into polymers, and are designed to react to produce 
char and inhibit burning in case of fire, there is little risk of dissemination into the environment. 
However, thorough health and environmental assessment needs to be carried out of any nano 
substance before it is used in fire safety applications, both testing the safety of the nano substance 
itself and ensuring that application is such that environmental dissemination is avoided. 
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ƒ Flexibility and performance of phosphorus FRs 
A. Wilke (BAM, Berlin, Germany) presented development of PIN flame retardants for styrene based 
thermoplastic elastomers, polymers which currently show a 5% growth in Europe, and which are difficult to 
make fire-safe because of the high combustion temperatures and low tendency to char. PIN flame retardants 
are needed for environmental and toxicological reasons. Phosphorus-based FRs (for effective flame 
inhibition) combined with nitrogen-containing synergists (to enhance char production) were tested. 

X. Almeras (Devan Chemicals, Ronse, Belgium) presented a combination of PIN flame retardants, P-
based phosphinates and N-based triazine cyanurate, in non-woven polypropylene fibres. A 6% loading of the 
PIN FR combination achieved a 20% increase in LOI and an A rating under FMVSS302. 

L. Song (University of Science and Technology of China, Hefei, China) prepared organic/inorganic flame 
retardant retardants containing phosphorus and silicon (eg. DOPO-VTS based on oligosiloxane) and 
incorporated the flame retardant into epoxy resins. A 15% loading of DOPO-VTS gave a 20% increase in 
LOI and achieved UL94 V0, with high char production. The flame retardancy mechanism is due to the 
release of DOPO and its derivatives at low as well as high temperatures during the decomposition process. 

K. Opwis (Deutsches Textilforschungszentrum Nord-West, Krefeld, Germany) presented 
polyphosphazenes for flame retardant finishing of textiles, using ultraviolet light for fixing. Tests with 
polyethylene terephthalate (PET) and cotton fabrics showed high levels of fire resistance, including after 
several laundry wash cycles. 

ƒ pinfa comment : Development of polymeric PIN flame retardants, often by combining known high 
performance or newly developing PIN flame retardant substances (eg. POSS, DOPO) with polymers, 
including with biosourced polymers, enables “delivery” of PIN molecules (phosphorus, nitrogen, 
minerals) phosphorus in forms which are efficiently for fire safety, environmentally friendly, and 
enable high compatibility with polymer properties and processing.  
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D. Pospiech (Leibniz-Institut für Polymerforschung Dresden e.V., Dresden, Germany) presented a 
project undertaken to develop phosphorus-based polymeric flame retardants for poly(butylene terephthalate) 
(PBT). PBT is an important engineering plastic for which flame retardancy is required in many applications, in 
particular in automotive industry, electrical engineering, electronics and consumer goods. European 
regulations demand halogen-free flame retardants. As an alternative to commercial low-molar mass additives 
(for example, aluminium diethylphosphinate), new aromatic-aliphatic polyesters with phosphorus-bearing 
substituents were prepared and used successfully as FR additive in PBT. An interesting substituent is DOPO 
(9,10-dihydro-9-oxa-10-phospha-phenanthene-10-oxide). Its provides a flame retardant action in both the 
condensed and gas phase, and, additionally, the formation of an intumescent layer in an early stage after 
ignition. The overall material performance (processability, mechanical properties, dielectric characteristics) of 
PBT with these polymeric additives is acceptable. 

ƒ pinfa  interview: Doris Pospiech underlines the high potential of such new 
phosphorus-containing polymers and supports Alexander B. Morgan’s 
statement that the future of flame retardants will be dominated by 
polymers. The presently available polymers already reach the level of 
commercial halogen-free flame retardants and with some future research 
efforts commercial applications can be foreseen. Future research will be 
focused on the enhancement of phosphorus content to reduce the necessary 
amount as additive and to explore further useful chemical structures. Thus, 
further scientific understanding of the relations between chemical structure and 
FR properties are indispensable.  

 

  

ƒ pinfa interview: Manfred Döring underlines the need for PIN flame retardant 
systems to act both through char formation and in the gas phase, for 
example cracks in char will allow flammable gases to escape. Phosphorus 
based flame retardants achieve this by generating polyphosphoric acid, 
causing char formation, and by releasing PO which acts in the gas phase. 
Production of polymeric phosphorus flame retardants integrating other PIN FR 
molecules, such as nitrogen or zinc, offer a route to high performance 
products, with low environmental or health concerns (do not migrate out of 
products), and which offer thermal stability in processing and avoid hydrophilic 
leaching issues. Manfred Döring considers that fire testing of materials using 
the cone calorimeter can provide valuable information about behaviour both at 
low and high heat fluxes, providing a good representation of the different 
stages of fire safety: avoiding or delaying a fire starting, fire development to 
flashover. Heat release is a good indication of the likelihood that a burning 
product will ignite other materials. Flame retardants unquestionably save 
lives, in combination with other measures (smoke alarms, prevention, 
escape practice …) by delaying the start of fires and delaying flashover.  
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M. Döring (Fraunhofer Institute for Structural Durability and System Reliability LBF, Darmstadt, 
Germany) presented an overview of phosphorus containing flame retardants in epoxy resins and 
engineering plastics. Including the phosphorus, and possibly other synergetic PIN flame retardants (nitrogen, 
minerals) in large molecules (oligomer, polymer) enables production of a more stable compound, offering 
better compatibility with polymer materials, reduced risk of migration of the flame retardant out of the finished 
product. This provides effective, performance fire protection in epoxy resins, polyamines, polyesters and 
other engineering plastics. 

C. Klinkowski (also Fraunhofer Institute), S. Wagner and M. Döring also presented synthesis and 
application of phosphorylated amines (based on DOPO derivatives) as flame retardants for epoxy resins. 
The objective is to obtain an effective flame retardant which is a large molecule which will not migrate out of 
the epoxy resin, and which does not react with the epoxy and so modify its performance 
characteristics.Selecting environmentally preferable FRs 

ƒ Evaluating PIN flame retardants 
 

H. Wendschlag (Hewlett-Packard, Stockholm, Sweden) presented the company’s approach to selecting 
safer chemicals for use in products, reducing risks from chemicals by primarily reducing hazard.  He reminds 
of the objective of Green Chemistry “Green chemistry is the utilization of a set of principles that reduces or 
eliminates the use or generation of hazardous substances in the design, manufacture and application of 
chemical products”. The central tool used by HP is GreenScreen™ for safer chemicals, combined with a 
specific HP integrated alternatives assessment protocol (IAAP) to address the full range of life cycle and 
exposure impacts. HP has used this, combined with processing, performance and economic analysis, to 
carry out “Alternatives Assessments” for, amongst other materials, halogenated flame retardants. 

ƒ pinfa interview: Hewlett Packard makes no compromise on fire safety, 
because this is an important product quality criterion. Consumer products must 
be designed to take into account the risks posed by “foreseeable misuse”, 
which is important for fire safety (risk of electrical overloading, exposure to 
heat sources, blockage of ventilation …). HP generally manufacture all 
equipment worldwide conform to the strictest fire safety standard in any 
market. Since a few years, HP is moving away from halogenated FRs. This is 
not always easy to achieve, because of demanding technical requirements, 
and pressure on price. In order to facilitate recycling and end-of-life, Hans 
Wendschlag considers that HP will progressively move towards using fewer 
different materials, fewer different flame retardants, and only those which have 
been demonstrated to have better environmental properties than those they 
replace. GreenScreen™ is Hewlett Packard’s key tool for selecting these, but 
at present environmental data is missing for many PIN flame retardants. 
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ƒ Effectiveness of PIN flame retardants 

ƒ Flame retardants offer escape time in case of fire 
A. Morgan (University of Dayton Research Institute, Ohio, USA) presented current and future needs and 
technologies for polyurethane foam fire safety. Polyurethane foam, PUR (in upholstered furniture, 
mattresses, pillows and comforters, carpet padding …) is today the largest fuel source in US homes, is highly 
flammable, and when burning melts and flows, spreading fire. Time available to escape in case of a 
domestic fire have dropped radically in the USA, from nearly 30 to under 4 minutes (see 
www.youtube.com/watch?v=mulnwTNhV6Q). Flame retardants have to be persistent in products, to ensure 
lasting fire safety, but for organohalogens this poses environmental persistence and bioaccumulation 
problems. Intumescent PIN flame retardants can offer robust fire safety because they act both by binding the 
polymer molecules, making them less available to burn, and by generating a renewable protective char layer. 
These mechanisms contribute to slowing even large fires. New products are needed which are reactive in 
the PUR foam (preventing dripping) and which can be produced economically (one-step production process 
in the chemical industry). For PUR, fire safety requires a double approach with a fire-proof barrier covering, 
but also flame retardancy of the foam to ensure fire safety in case of vandalism or accidental rupture of the 
barrier. 

 

ƒ pinfa interview: Alex Morgan notes that in some cases (eg. California) fire-
safety standards are being questioned because of the use of flame retardants. 
This poses issues for fire fighters, because flame retardants contribute to 
increasing time before ‘flashover’ once a fire has started, so reducing the 
risk to rescuers opening windows or doors. With current modern materials, if 
the windows are opened now, it lets more air into the building and shortens the 
time to flashover. There is therefore a need for new standards which 
address heat release in consumer products. Insurers also are pushing to 
improve fire standards and codes. In many countries, in particular China and 
other BRIC countries, there is a clear and developing trend towards tighter fire 
standards and more rigorous enforcement, as a result of repeatedly occurring 
catastrophic fire incidents. The use of PIN flame retardants will continue to 
increase, in particular reactive FRs and polymeric FRs to reduce environmental 
dissemination, because of environmental objectives and market (customer) 
demands. The increasing use of composite materials will result in demand 
for flame retardant coating treatments, which avoid modifying the composite 
material.  
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ƒ Health and environmental safety of PIN flame retardants 
M. Klimes (pinfa and Nabeltec) presented several evaluations of PIN FRs. The EU funded ENFIRO project 
(see pinfa Newsletter n°24) has assessed 12 PIN alternatives to brominated flame retardants for a range of 
different polymers and applications, concluding that 7 of these PIN FRs are safe for health and the 
environment, but that data is inadequate for others, and these data gaps need to be addressed. PIN FRs 
consistently offer lower smoke emission that the FRs they are replacing. ENFIRO concluded that viable PIN 
solutions exist for all the applications assessed, although fire performance needs to be improved in polymer 
blends. The US Environmental Protection Agency (EPA) has recently announced the launch in 2013 of 
evaluations of 20 flame retardants (see pinfa Newsletter n°30). pinfa members are actively participating in 
GreenScreen assessments of a number of PIN flame retardants, as this provides a rapid and convenient 
first-stage evaluation, increasingly used by companies to select materials. 

ƒ PIN flame retardants saving lives 
S. Gaan (EMPA, St Gallen, Switzerland) presented development of novel P, N and C (phosphorus, 
nitrogen and carbon) based flame retardants which act in the gas phase. In case of fire, such FRs release 
gases which quench the flammable gases released as polymers decompose under heat and which feed the 
flames of fire. Nitrogen – DOPO  derivatives achieved HF1 rating in UL 94 HBF tests of polyurethane foams. 

ƒ pinfa interview: Sabyasachi Gaan underlines that there is a need to develop 
innovative PIN flame retardants for new polymer materials, but that these must 
be simple to synthesise so that industrial production can be economic. Flame 
retardants make a real and important contribution to saving lives by slowing 
fire development and spread and reducing heat, and so ensuring that in 
many cases there is time to escape or to extinguish a fire before it 
develops to flashover. However, at present many fire tests just look at one 
effect (eg. ignition time), not the whole fire development scenario, and many 
flame retardant treatments aim only to respect these simplistic tests. PIN flame 
retardants can achieve this, acting both by char formation and in the gas 
phase.  

 

ƒ Fire risks despite ‘fire safe’ cigarettes 
M. Leistner (Fraunhofer Institute for Structural Durability and System Reliability LBF, Darmstadt, 
Germany) presented new types of PIN flame retardants combining polymeric and cyclic phosphorus 
compounds (DOPO based) with nitrogen PIN FRs (Safire® from Catena Additives, Germany), to offer 
synergetic fire safety advantages for polyamide. Clear synergy showed between the two substances, with 
effective fire safety being provided by a combination, but not by either one alone. When combined with a 
total 25% loading, glass fibre polyamide was effectively self-extinguishing, UL 94 V0 was achieved and peak 
heat release was reduced by a factor of three. 
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J. Louisy (Floridienne Chimie) further presented properties of the SAFIRE® PIN FR range, where nitrogen 
is combined with minerals and phosphorus (melamine poly-mineral phosphate: aluminium, zinc, 
magnesium). These products can be used in synergy with phosphorus FRs (see above) in a range of 
plastics (eg. polyamines, PBT) to offer mechanical, electrical and fire safety performance. A key advantage is 
the reduced smoke in case of fire, with also low smoke toxicity and reduced smoke opacity, both of which 
are important for enabling escape from fire. 

ƒ pinfa interview: for Marcus Leistner, PIN flame retardant demand will continue 
to be pushed by both regulation and health concerns. The challenge is to find 
PIN FR combinations which are effective at lower loadings, and synergists are 
important for this. Some phosphorus-based and other PIN flame retardants 
have the advantage of not emitting less toxic or aggressive gases in case 
of fire. Flame retardants continue to be essential to ensure fire safety, for 
example ‘self extinguishing’ cigarettes continue to burn for one minute, long 
enough to set fire to many materials if they are not flame retardant treated. 

 

 

ƒ Making fires slower and less dangerous 
P. Cusack (ITRI, Saint Albans, UK) presented developments in the use of zinc and tin mineral compounds 
as synergists with PIN flame retardants. The electronics industry in Japan is particularly active, as it moves 
halogen-free and wishes to maintain fire safety and material and electronic performance. Zinc / tin additives 
used with ATH (alumina trihydrate), including by coating the PIN FR to optimise synergy, enables a reduction 
of filler loading and better fire performance than the halogenated flame retardants used in the past, as well 
as much lower smoke and lower carbon monoxide emissions (toxicity) in case of fire. Tin synergists with PIN 
FRs enable EVA cables (ethylene vinyl acetate) to offer a performance alternative to halogenated materials, 
with LS0H (low smoke zero halogen) characteristics. 

ƒ pinfa interview: the use of synergists in new combinations and new modes of 
formulation offers, for Paul Cusack, opportunities to continue to improve PIN 
flame retardant material properties and fire safety performance. Because PIN 
FRs act by creating protective char on a polymer surface, and not only in the 
gas phase as do halogen HRs, PIN FRs are effective in delaying ignition 
thereby slowing the initial start of a fire and preventing rapid fire growth 
and so increasing the likelihood of it being extinguished before getting 
out of control. PIN FRs also reduce smoke emission and toxicity by 
decreasing the amount of flammable volatiles reaching the flame and by 
trapping smoke in the char. These positive effects are accentuated by 
appropriate inorganic synergists, such as those based on tin, zinc or 
organoclays.  
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ƒ Saving lives by preventing or delaying fire 
C. Kandola (Institute for Materials Research and Innovation, University of Bolton, UK) presented work 
on understanding the melt dripping behaviour of thermoplastics, which can often contribute to spreading fire. 
By measuring /predicting the temperatures of melting drops, the degree of degradation in a polymer dripping 
can be estimated. With E. Kandare (RMIT University, Australia) she also presented work looking how 
different PIN FRs can protect fibre-reinforced polymer composites from heat, which is important to avoid loss 
of mechanical properties at elevated temperatures. With glass fibre – epoxy laminates, the mechanical 
strength loss showed to be strongly dependent on the characteristics of char, with intumescent PIN FRs 
being the most effective as the expanded layer provides thermal insulation. 

ƒ pinfa interview: for Balijinder Kandola, flame retardants certainly 
contribute to saving lives, when they delay the start of a fire or prevent 
ignition. However, there is a need to collect better statistics to demonstrate the 
positive impacts of fire safety regulations.  New PIN flame retardant 
chemistries will continue to be developed over the coming decade, with an 
increasing use of synergists to achieve new levels of performance, and of 
reactive PIN FRs which chemically combine into the polymer material.  

 

ƒ More demanding fire safety requirements 

ƒ Modelling and complexity 
A. Witkowski (University of Central Lancashire, Preston, UK) presented modelling of thermal and 
oxidative decomposition of corrugated cardboard, including analysis of pyrolysis products. Model results 
were compared to cone calorimeter testing. This work showed the complexity of modelling heat transfer and 
flame behaviour, but that model predictions were reasonably close to measured results for heat release. 

ƒ pinfa interview: Artur Witkowski discussed the complexity of reactions 
between flame retardant systems and polymers. Different applications need 
different flame retardants. He considers that there is a need for fire 
performance tests to develop, to take into account new materials and uses, 
whilst maintaining the existing tests as benchmarks. Work is needed to 
correlate results of fire tests to fire statistics, in order to ensure that test 
standards optimally contribute to public safety, but this poses the problem of 
interpreting often inadequate fire statistics data. 
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ƒ Stricter fire safety requirements for cables 
G. Beyer (Kabelwerk EUPEN AG, Belgium) presented developments in fire safety requirements for cables 
resulting from implementation of the European Construction Products Regulation (CPR). All cables sold in 
the EU must now be tested according to EN 50399:2011, which is based on a modified IEC 60332-3 test. 
The new test is more severe because of higher ventilation, spaced cable mounting, heat release 
measurement. The test results classify cables under the new Euroclasses system. PIN flame retardant 
systems based on mineral FRs with synergists can meet the new fire safety requirements if stable char 
systems are produced, protecting the cable polymer materials from heat and fire development. Nano forms 
of synergists, for example organoclays, are proven to be effective. 

ƒ pinfa interview: for Günter Bayer, the tighter fire-safety requirements for 
cables and tubing in buildings in Europe (CPR) require control of flame spread, 
heat release and smoke. Cable manufacturers are looking for new PIN 
FR/synergist combinations to achieve these requirements without having 
to completely change cable design or losing reduce cable functionality 
(increased weight or volume, reduced flexibility or robustness, electrical 
resistance). This depends on achieving better quality char production to protect 
cable polymers in case of fire. Organoclays are effective synergists which 
effectively become nano-dispersed within the polymer matrix through the 
extrusion process. 

 

ƒ Tighter fire safety standards in Europe 
T. Turf (CREPIM, France) presented developments in fire safety requirements in Europe in through the 
Construction Products Regulation and the Interoperability of the European Railway System Directive. The 
implementation of the Construction Products Regulation “Euroclasses” EN 13501-1 will tighten fire safety 
requirements for many products in much of Europe as the single market become applicable. The new 
European railway standard EN 45545-2 involves significantly stricter requirements including flame spread, 
ignitability, heat release rate (MARHE), smoke opacity and smoke toxicity. Seats will have to be tested both 
as new and after simulated vandalism (cut to expose the foam). EU member states are already implementing 
this new standard today, although a 3 year derogation is possible, for example in France’s metro new 
material has to be conform to the new standard unless no conform product is yet available. 
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ƒ  Consultation on furniture open-flame fire safety 
The US National Fire Protection Association (NFPA), which develops many of the key safety codes for 
buildings and products applied by industry and regulators in the USA, has launched public consultation on 
the need for an open-flame fire safety test for upholstered furniture. NFPA estimates that upholstered 
furniture is responsible for a quarter of all home fire deaths (over 600 fatalities per year for the USA). NFPA 
figures show that open-flame ignition of furniture causes 31% of these deaths (either of the furniture directly 
by e.g. candles or matches, or by other burning items in case of fire). Foams in upholstered furniture can 
burn rapidly, if not flame retarded, leading to fast fire spread and high temperatures and smoke emission. 
Furniture is thought to have contributed significantly to the much shorter time before ‘flashover’ in home fires 
over past decades, endangering occupants and firefighters. NFPA therefore “feels strongly that a fully 
comprehensive fire safety regulation of upholstered furniture must address the full spectrum of major fire 
scenarios, including the open-flame scenarios”. 

Source: “Hot seat, a new look at the problem of furniture flammability”, NFPA Journal Sept/Oct 2013 
http://www.nfpa.org/newsandpublications/nfpa-journal/2013/september-october-2013/  

 

 

 

http://www.nfpa.org/newsandpublications/nfpa-journal/2013/september-october-2013/


 

ƒ 1.3 million fires in 2012 in the USA 
US fire services were called to 1 375 000 fires in 2012, of which over 480 000 involved a building structure. 
Nearly 80% of these structure fires were in homes. Fires killed 2 855 people and injured some 16 500 in the 
USA in 2012. The numbers of fires and of casualties has been falling since the late 1970’s, when NFPA 
started collecting data, and 2012 shows the lowest number of deaths since then. NFPA underline however 
that the death rate in home fires has not declined: once a significant fire has started, it is just as likely to kill 
today as it was in the 1970’s. Property loss from fires continued to increase, reaching US$ 12.4 billion in 
2012, up 6.6% from 2011.  

http://www.nfpa.org/research/statistical-reports/overall-fire-statistics/fire-loss-in-the-united-states  

ƒ iNEMI alternatives materials assessment 
iNEMI, the International Electronics Manufacturing Initiative, has launched a project to examine 
environmental and toxicology assessment tools and methodologies used for  assessing alternative materials 
and chemicals, and to identify applicability to electronics industry manufacturing and products. The project 
will include benchmarking, using a selection of materials of interest and develop a gap analysis indicating the 
advantages and limitation of each assessment methodology. In a second phase, alternatives materials 
assessment tools identified will be applied to screen materials typically used in electronics manufacturing. 
The overall objective is to identify assessment tools which the electronics industry can agree as being the 
most appropriate for determining what constitutes a safer alternative to certain chemicals or materials 
currently used. Full project and work statements are online on the iNEMI website. Participation is open to 
organisations which are or become iNEMI members. 

iNEMI “Alternative Materials Assessment - Environmentally Sustainable Electronics” http://www.inemi.org/project-
page/alternative-materials-assessment  

ƒ Plastic building materials and fire safety 
SINTEF NBL has launched a project to assess the fire risks of plastic materials used in buildings, assessing 
the fire properties of different plastic materials, how they are used in buildings, and the specific fire risks 
related to certain applications. The risks of flammable materials in sandwich panels (enclosed in non-
flammable materials) will be examined to better understand how these materials become involved in fire (fire 
spread in cavities, rupture of outer material during construction work). Fire risks related to increasing use of 
large volumes of plastics in agricultural buildings  will be assessed (greenhouses, livestock production) This 
follows a 2012 pilot study looking at knowledge and attitudes of different actors and professionals: 
construction companies, materials suppliers, fire services, insurers, fire investigators, regulators. This 
concludes that many actors do not appreciate the differences in fire performance between different plastic 
materials and do not understand European information provisions about plastic materials’ fire performance 
nor the regulations defining how different materials can be used. 

“Plastic building materials and fire safety” in Brandposten n° 48 (2013) www.sp.se/en/units/fire/information/brandposten 
2012 pilot project report (in Norwegian) http://nbl.sintef.no/publication/lists/docs/NBL A12138.pdf. or contact: Contact: 
NinaKristine.Reitan@sintef.no  
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ƒ Bus fire safety and escape time 
The very rapid spread of fire following a minor collision between two natural-gas fuelled buses in Helsingborg 
in 2012 led to an investigation of fire spread and escape time from buses, commissioned from SP Sweden 
by the Swedish Accident Investigation Authority. Evacuation time and fire tests were carried out on real 
buses. Conditions become untenable after just over three minutes (carbon monoxide concentrations). The 
evacuation time with all doors available was one and a half minutes, meaning that the driver would have less 
than 2 minutes to detect the fire, open doors and start evacuating passengers, assuming that all doors 
opened correctly (in the Helsingborg incident, one set of doors did not open, but there were no casualties 
because the driver detected the fire and reacted rapidly). Location of fire detection equipment and fire 
barriers between engine and passenger compartments are identified as critical by SP. These tests show yet 
again the need to improve fire safety requirements for materials used in buses and coaches, in order to 
increase escape time. 

“Can everyone safely escape from a burning CNG bus” in Brandposten n° 48 (2013) 
www.sp.se/en/units/fire/information/brandposten  

ƒ pinfa-NA presentation at SABIC flame retardant summit 
pinfa North America presented an overview of PIN flame retardant developments at the SABIC flame 
retardant summit (24th September 2013). pinfa-NA members share the vision of an ideal flame retardant as 
non-migrating, non-toxic, releasing no additional toxic or corrosive gases in case of fire, recyclable in finished 
materials, degradable in the environment or remaining neutral as naturally occurring substances. PIN flame 
retardants are needed to respond to the increasing demand for fire safety in applications such as transport, 
electronics and construction where increasing use of polymers and flammable materials reflects moves 
towards high performance materials, greener materials and energy efficiency. pinfa-NA members work with 
downstream users to develop more effective PIN flame retardants for targeted applications, to continue to 
save lives from fire. 

pinfa North America: http://www.pinfa-na.org/  

ƒ Car manufacturer sales hit by fires 
Shares of electrical car manufacturer TESLA fell over 6% after photos of one of its vehicles on fire were put 
online by bloggers. Firefighters are quoted as stating that the fire was initially caused by the car hitting an 
object on the road, but that the car’s battery then caught fire, and that the fire got worse when water was 
used to try to extinguish it. After extinguishing the car using a dry chemical extinguisher, it was found that 
fires were continuing to burn in the battery pack 

BBC 3rd October 2013: http://www.bbc.co.uk/news/business-24377350  and blog http://jalopnik.com/this-is-what-fiery-
tesla-model-s-death-looks-like-1440143525  
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ƒ Phoenix EU project to develop new PIN FRs for electronics 
The EU-funded project “Phoenix” aims to develop new fire resistant thermoset and thermoplastic materials 
for electrical and electronic equipment, low-voltage wires and cables and household appliances, based on 
PIN flame retardants combined with nano-application methods (e.g. nano-layered structures) and green 
polymers (e.g. modified lignins). The project will look at application of nano-technologies to PIN flame 
retardants, innovating processing routes to improve cost effectiveness, material performance, compounding 
and processing. The 4-year European Union 7th Framework project is coordinated by AIMPLAS, the Centre 
for Innovation and Technology in Valencia Spain. 

Phoenix = Synergic combination of high performance flame retardant based on nano-layered hybrid particles as real 
alternative to halogen based flame retardant additives www.phoenix-eu-project.eu  

ƒ Current trends in flame retardants for polymers 
An article by Alexander Morgan, University of Dayton Research Institute, USA in “Plastic Trends” underlines 
the need to continue to develop flame retardants which ensure fire safety of polymers, which are an essential 
part of modern life but are inherently flammable, whilst taking into account environmental impact, life cycle 
and toxicity. He notes that many new commercial PIN flame retardants are being developed, and that 
research is ongoing. New flame retardants will be needed to address areas such as 3D printing, tighter fire 
safety requirements in cars and recycling plastics without risk of dangerous emissions. Types of new PIN 
FRs showing strong potential include commercial polymeric/oligomeric phosphonate and other phosphorus 
compounds, intumescent combinations and new boronic acid compounds. PIN flame retardants are also at 
the centre of new flame retardant application technologies, such as LbL (layer-by-layer) coatings for textiles 
and foams. A further article by the same author in “Fire & Materials” provides an overview of flame retardant 
technologies and their applications. 

Alexander Morgan, Current Trends in Flame Retardants for Thermoplastics – Parts I, II and III (Feb – May 2013) 
http://www.plasticstrends.net/  

“An overview of flame retardancy of polymeric materials: application, technology, and future directions”, A. Morgan, J. 
Gilman, FAM Fire & Materials 37(4) 259-279, June 2013 http://onlinelibrary.wiley.com/doi/10.1002/fam.2128/abstract  

ƒ PIN flame retardants lead expected world growth 
A market report by Bcc Research predicts world flame retardant use to grow from 1.8 million tonnes in 2013 
to 2.4 million tonnes in 2018. Market growth is predicted to be led by the inorganic FR aluminium trihydrate 
(ATH) at 28% growth from 2012 to 2018 and phosphorus based FRs at 56% growth over the period. The 
report notes the importance of concerns about chemical safety of flame retardants and consequent 
development of regulations limiting the use of specific flame retardants in certain applications. The benefits 
of protecting people from death and property from damage are taken into account as are the health and the 
environment profiles of flame retardants. The report also looks at new compounds and approaches 
addressing flame retardancy. 

Bcc Research “Flame Retardant Chemicals: Technologies and Global Markets”, September 2013: and summary fo 
conclusions http://www.reportlinker.com/p01622606-summary/Flame-Retardant-Chemicals-Technologies-and-Global-
Markets.html  
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ƒ Calcium minerals as PIN flame retardants 
The flame retardant effect of different forms of calcium hydroxide (lime) and calcium – magnesium hydroxide 
(dolomite) were tested in polyethylene (MDPE) and ethylene vinyl acetate (EVA). Fire performance showed 
to be similar to the widely used PIN flame retardant MDH (magnesium di hydroxide), but the hydrated 
calcium minerals released water vapour (inhibiting fire development) over a wider temperature range, 
enabling to broaden the temperature range of PIN FR systems. The magnesium compounds did not produce 
an effective char barrier on EVA, possibly because acetic acid released during polymer decomposition 
reacted with the magnesium hydroxide. The calcium minerals reacted with CO2 in fire, generating calcium 
carbonate, which contributes to stability of char. The authors conclude that the calcium minerals offer 
promising PIN flame retardancy with both heat release reduction and the additional functionality of cohesive 
fire-resistant char barrier generation. 

F. Laoutid et al., “Calcium-based hydrated minerals: promising halogen-free flame retardant and fire resistant additives 
for polyethylene and ethylene vinyl acetate copolymers”, Degradation and Stability (Elsevier) 98 (2013) 1617-1635 
http://www.sciencedirect.com/science/article/pii/S0141391013001912  

ƒ Other news 
France suspends the use of ammonium salts in cellulose fibre insulation materials, because certain of 
these salts can release ammonia, under certain conditions of humidity and temperature. The French Ministry 
specifies that the ammonium salts are used as flame retardants and are not toxic, the only risk being of 
irritation of respiratory tract and eyes by ammonia gas. The Ministry does not specify which ammonium 
substances pose problem and indicates that a study is underway to identify more stable products which do 
not release ammonia gas. Europe has authorised the French decree for a temporary 21 month period. 

California to review building insulation fire standards. A law enacted in California in October requires the 
State Fire Marshall to review the State’s flammability standards for building insulation materials, to verify 
whether these can only be met by the addition of chemical flame retardants and to propose revised 
regulations which ensure both (a) overall building safety and (b) adequate protection of building occupants 
and firefighters from fires which travel between walls and in enclosed spaces. 

Firefighter exposure to brominated dioxins/furans (PBDD/Fs). For the first time, brominated PBDD/Fs 
have been measured in blood samples from a small sample of 12 firefighters in San Francisco. Levels of 
PBDD/Fs were considered susceptible to contribute substantially to dioxin-like toxicity in certain of the 
firefighters. Cogeners of PBDE (a brominated flame retardant) congeners were also detected. Previous 
studies have suggested that dioxin exposure in firefighters is not a health issue (Hölzer 1995, Hsu 2013) 

US EPA Design for the Environment (DfE) report on alternatives to HBCD flame retardant in expanded 
polystyrene insulation. The draft assessment (Sept. 2013) identified only two currently viable and 
commercially available alternatives to HBCD in this application: a brominated co-polymer and brominated 
TBBPA derivative. The latter was rejected because of high potential for bioaccumulation. The brominated 
polymer was considered safer, but questions are posed regarding its persistence and degradation products 
in case of fire. No currently available PIN flame retardants were identified as being able to provide, on their 
own (blends were not considered), adequate flame retardancy and good compatibility with polystyrene. 
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Cefic REACH self-assessment tool. Cefic has developed a self-assessment tool to enable companies 
which manufacture, use or import chemicals to prepare for REACH inspection. This is one of numerous tools 
developed by Cefic for Europe’s chemical industry. Available at: http://www.cefic.org/Industry-
support/Implementing-reach/Guidances-and-Tools1/ select: “Enforcement” and “all” 

French decree of 21st June 2013 temporarily suspending the use of ammonium salts cellulose fibre insulation materials: 
http://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000027650722  and Ministry information page 
http://www.sante.gouv.fr/isolants-a-base-de-ouate-de-cellulose-adjuvantes-d-ammonium.html  

California legislation Assembly Bill n° 127 (Health and Safety Code, fire safety) : 
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB127  

“Persistent organic pollutants including polychlorinated and polybrominated dibenzo- p-dioxins and dibenzofurans in 
firefighters from Northern California”, S. Shaw et al., Chemosphere 91(2013) 1386-1394 
http://www.sciencedirect.com/science/article/pii/S0045653513000313  

“Dioxine, Furane und andere Organochlorverbindungen im Blut von Feuerwehrleuten – eine prospektive 
Querschnittstudie”. Institut für Hygiene und Mikrobiologie der Ruhr-Universität Bochum, 1995 http://d-
nb.info/946743231/about/html  

Hsu, Guo, Wang, Liao, Liao, An occupational exposure assessment of polychlorinated dibenzo-p-dioxin and 
dibenzofurans in firefighters, Chemosphere 83(2011) 1353-1359 
http://www.sciencedirect.com/science/article/pii/S0045653511002438  

US EPA (Environmental Protection Agency) DfE (Design for the Environment) “Flame retardant alternatives for HBCD” 
project http://www.epa.gov/dfe/pubs/projects/hbcd/about.htm  

 

 

ƒ 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). 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. 

 

 

ƒ Abbreviations 
See pinƒa website: http://www.pinfa.eu/library/glossary-of-abbreviations.html 
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ƒ Agenda 
Events with active pinƒa participation are marked: ► 

12-13 Nov Cologne, Germany ► Fire resistance in plastics (AMI)  
http://www.amiplastics-na.com/events/Event.aspx?code=C550   

14-15 Nov Paris 1st International Seminar for Fire Safety of Facades (CSTB). 
http://facade2013.sciencesconf.org/  

19 – 21 Nov Basel, Switzerland Ecochem - Sustainable Chemistry & Engineering http://ecochemex.com/  

20 – 21 Nov Sydney, Australia Fire Australia 2013 http://www.fpaa.com.au/events/fire-australia.aspx  

28 November Kuala Lumpur Melamine Focus 2013 http://www.wiz-biz.com/news/html/?439.html   

4-6 Dec Jeju Island, Korea ► Ecodesign 2013, 8th International Symposium on Environmentally Conscious 
Design and Inverse Manufacturing http://www.ecodesign.or.kr/ecodesign2013/  

10-14 Feb Canterbury, New 
Zealand 

11th International Symposium on Fire Safety Science 
http://www.iafss.org/symposium/11th-symposium/  

2-3 April 2014 Seattle, USA ► Meeting High Performance Flammability Requirements for Aviation (contact 
pinfa-na Timothy.reilly@clariant.com) 

14 – 17 April Preston, UK 
FRT14 – Fire Retardant Technologies 2014  (RSC Royal Society of Chemistry) 
http://www.rscspecialitychemicals.org.uk/future-conferences/fire-retardant-
technologies-2014/  

8 May Dübendorf, 
Switzerland, Colorado 

FlaMat 2014: The future of flame retardants - materials & systems (EMPA 
workshop in English): www.empa.ch/flamat_eng  

13-14 May Denver, Colorado Fire Retardants in Plastics (AMI) 
http://www.amiplastics.com/events/event?Code=C583  

18 – 19 May  BCC 25th Annual Conference: Recent Advances in Flame Retardancy of 
Polymeric Materials http://www.bccresearch.com/conference/flame  

9 – 12 June  Las Vegas US NFPA (National Fire Protection Association) Conference & Expo 
http://www.nfpa.org/training/nfpa-conference-and-expo  

17 – 19 June London FIREX International Fire Prevention and Protection http://www.firex.co.uk/  

22 – 24 June Indianopolis 14th Annual Workshop on Brominated & Other Flame Retardants (BFR) 
http://www.bfr2014.indiana.edu/  

1-2 Oct  Berlin, Germany FIVE: 3rd International Conference on Fires in Vehicles  
Call for papers open to 1 Dec 2013 www.firesinvehicles.com  

9 – 10 Oct Basel, Switzerland EuroFire 2013 www.eurofireconference.com  

17 – 20 Nov Vienna Going Green – Care Innovation 2014 – Electronics and the Environment 
http://www.care-electronics.net/CI2014/  
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ƒ  ENFIRO final conclusions:  
viable PIN FRs with low environmental risk, better LCA 

The final report of the EU-funded ENFIRO project (“Life cycle assessment of environment-compatible flame 
retardants”) is now published. The project “investigated the substitution options for some brominated flame 
retardants and compared the hazard, exposure, fire and application performances … risk and impact 
assessments were carried out … on 14 selected halogen-free flame retardants”. 

14 PIN flame retardants were identified as possible substitutes for 
brominated flame retardants in printed circuit boards (PCBs), 
electronic components (E&E), injection moulded products, textiles 
and intumescent fire-protective paints. 

All the selected PIN FRs fulfilled regulatory fire safety requirements. 
A specific test model was developed to compare fire performance 
and fire testing. This showed that “the halogen-free systems have 
clear benefits … e.g. less visible smoke, in some cases lower peak 
heat release … and less toxic components in smoke”. 
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For all polymer systems studied, a PIN flame retardant solution was identified, with mechanical and 
processing performance as good or better.  

Exposure testing indicated that both the PIN flame retardants and those 
substituted could be released from polymers in small quantities to air (at high 
temperature) or water (leaching). Leaching showed to depend more strongly on 
the type of polymer than on the flame retardant used. 

Environmental and human health 
risk assessments showed that 
exposure was below risk thresholds 
for the selected PIN FRs, largely 
because of their lower toxicity. The 
comparative life cycle assessment 
(based on a laptop computer) suggested “that the waste phase 
was the most relevant. Especially the formation of brominated 
dioxins out of brominated flame retardants during improper 

electronics waste treatment”. Overall, the LCA of the PIN 
flame retardants was better. 

Issues requiring further assessment or development for PIN 
flame retardants are identified as reducing leaching from 
polymers (better binding of the flame retardant into the 
material substrate), issues regarding sustainable supply of 
some raw materials for PIN flame retardants (not using 
minerals from countries with problem mining labour or 
environmental conditions). 

Overall, the project concludes that the selected PIN FRs “showed less risk for the environment and human 
health, and show similar fire performance and technical application capabilities as BFRs”.  

Of the PIN flame retardants assessed, those confirmed by ENFIRO as being of low concern on the basis of 
hazard characterisation data available to ENFIRO are: Ammonium polyphosphate (APP), Aluminium 
diethylphosphinate (Alpi), Aluminium hydroxide (ATH), Melamine polyphosphate (MPP), 9,10Dihydro‐9‐oxa‐
10‐phosphaphenanthrene (DOPO), Zinc stannate (ZS), Zinc hydroxystannate (ZHS) 

ENFIRO project website www.enfiro.eu  

ENFIRO video “Burning questions” 
http://www.youtube.com/watch?feature=player_embedded&v=ouKg
81NW2ow  

ENFIRO final report, published on the European Commission 
website http://cordis.europa.eu/projects/rcn/92068_en.html  

http://www.enfiro.eu/
http://www.youtube.com/watch?feature=player_embedded&v=ouKg81NW2ow
http://www.youtube.com/watch?feature=player_embedded&v=ouKg81NW2ow
http://cordis.europa.eu/projects/rcn/92068_en.html
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ƒ PIN conformity to rail and air fire safety requirements 
CCP Composites FireBlock™ PIN flame retardant 
resin has been selected by Bombardier to be used in 
the INNOVIA Monorail 300 system for Sao Paulo, 
Brazil. The FireBlock™ non-halogen containing, 
intumescent gel coat and laminating resins offer 
solutions for composite structures and articles for the 
aircraft, mass transit, recreational, military, 
architectural and industrial markets where excellent 
fire resistance and low smoke is required. FireBlock™ 
materials offer low density, and thus lighter weight in 
composite articles.  Laminates made from 
FireBlock™ products have passed some of the most 
demanding fire tests for glass fiber reinforced composite parts including e.g.: ASTM E84, class 1 for flame 
spread (<25) and smoke generation (<450); ASTM 162-02 for flame spread and ASTM E662 for smoke 
density (Docket 90); Federal Aviation Regulation (FAR) 25.853 for aircraft interiors; OSU Cone Colorimeter 
flame and heat release; EN 45545 Part 2 for European Railway Interiors Standards (achieving the highest 
HL3 rating for rail safety); and, Bombardier SMP800C for toxicity of smoke and gases.  FireBlock™ is also 
being used today in theme park applications and construction (e.g. the Bing Hall auditorium at Stanford 
University).  

See also FireBlockTM JEC Innovation Award and New Flyer bus application in pinfa Newsletter n°11 

Source: http://www.ccpcomposites.eu/index.php/innovation/key-innovations and http://www.ccpcompositesus.com/  

Bus photo courtesy of New Flyer and Carlson Engineered Composites. 

ƒ Solvay Kalix® HFFR polyamide for mobile electronics  
Solvay Speciality Polymers has introduced a new series of HFFR (halogen free flame retardant) polyamides 
for structural parts in smart mobile devices such as tablets, laptops, ebooks. Kalix® 5950 HFFR offers 
exceptional strength, rigidity and stability for larger structural components, enabling replacement of metals 
such as aluminium or magnesium. The material offers exceptional moisture absorption resistance, low 
warpage and high processing flow for producing very thin, reliable parts. It can be painted, coated or 
coloured. UL94 V0 fire performance is achieved at 0.4mm and 5VA at 1.5mm thickness. Kalix® 5950 HFFR 
is based on Solvay high-performance polyamide and PIN (phosphorus, nitrogen, inorganic) flame retardants. 

Source: Solvay press release, 16th October 2013 “Solvay Launches New Series of Halogen-Free Flame Retardant 
Polyamides for Smart Mobile Devices” http://www.solvay.com/en/media/press_releases/20131016-Halogen-Kalix.html  

http://www.ccpcomposites.eu/index.php/innovation/key-innovations
http://www.ccpcompositesus.com/
http://www.solvay.com/en/media/press_releases/20131016-Halogen-Kalix.html
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ƒ State of the art fire-protective and FR coatings  
FR coatings can serve either to protect a flammable material from fire (e.g. wood) or to protect a construction 
material from heat (so preventing e.g. steel or concrete suffering structural failure during a fire). Relevant 
tests in the first case are ASTM E84 flame spread and in the second case ASTM E119 for buildings, ASTM 
E1529 for hydrocarbon fires. A range of PIN products can be used in fire spread resistant coatings, including 
minerals and phosphorus compounds. Intumescent coatings have developed considerably over recent 
years, in response to concerns about construction safety during fire and wider implementation of building 
safety codes. These are based on PIN technologies, often both phosphorus and nitrogen based compounds 
to release acid and generate foaming and a carbon source to produce fire-resistant char. Various PIN 
compounds are also used as synergists, including zeolites, titanium dioxide, silicates, boron compounds, 
expanded graphite and clays. Other protective coatings include silicone and ceramic based. Intumescent FR 
coatings can be used on steel, concrete, textiles, foams, plastics and wood. Further research is needed to 
generalise water-based application (avoiding solvents), to improve weather and water resistance, to improve 
adhesion to substrates, and continuing improvement of the resistance to heat and to cracking of the 
protective char generated in case of fire. 

 “Fire-Protective and Flame-Retardant Coatings – A State-of-the-Art Review”, Journal of Fire Sciences (2011) 29: 259, 
http://jfs.sagepub.com/content/29/3/259 E. Weil, Polymer Research Institute, Polytechnic Institute of New York 
University, Six MetroTech Center, Brooklyn, NY 11201, USA 

ƒ PIN FR polyamide with highest HL3 rail safety standard 
LATI, one of the world’s leading suppliers of high performance 
plastic technologies, has achieved with polyamide compounds the 
new European railway sector standard EN45545 level of 
maximum safety (HL3), evaluated for flammability, toxicity and 
density of fumes. LATAMID 66 H2 G/25-V0HF1, LATAMID 6 H2 
G/30-V0HF1 and LATAMID 6 H-V0 are halogen-free polyamide 
PA66 or PA6 / glass fibre compound which are based on PIN 
flame retardants. They are self-extinguishing and offer high 
processing, mechanical and electrical performance. LATI’s 
LARTON GCE/650, halogen free flame retarded and based on 
polyphenylene sulphide (PPS) has also achieved the HL3 railway 
standard. These PIN flame retardant polymers can thus replace 
both metal and expensive thermosetting/thermoplastic 
composites in tomorrow’s railway material. 

See also: LATI SCAME PARRE charging connectors for electrical vehicles in pinfa Newsletter n°28 

Source: http://www.lati.com/en/news/2013/EN45545_new_LATI_promotions_to_the_HL3_Level.html  

http://jfs.sagepub.com/content/29/3/259
http://www.lati.com/en/news/2013/EN45545_new_LATI_promotions_to_the_HL3_Level.html
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ƒ PIN flame retardants result in lower toxicity of fire gases  
Most fire deaths and injuries result from the release of the toxic gases carbon monoxide (CO) and hydrogen 
cyanide (HCN) during the fire. Flame retardants play a vital role in preventing fires starting and slowing their 
initial development, so reducing the emission of toxic gases as the amounts of material burned are reduced, 
and increasing the time possible for intervention or escape. However, it is important that flame retardants do 
not increase the toxicity of fire gases once the fire has developed. In this study, six different standard 
commercial polyamides for electronic equipment were burned in controlled conditions and the release of CO, 
HCN and nitrogen oxide NO2 were measured. The six formulations were tested were aliphatic PA6 and 
PA6.6, in each case not flame retarded, flame retarded using brominated polystyrene and antimony (Br/Sb), 
PIN flame retarded using aluminium phosphinates and melamine polyphosphate. The flame retarded 
samples were conform to UL94 V0. Carbon dioxide release was significantly higher at both 650 and 850°C 
for the non FR samples, showing faster combustion. All the flame retardant polyamides showed higher 
emissions of toxic gases at 650°C than the non flame retardant polyamides, but the emissions of CO, HCN, 
and NO2 were not significantly higher for the PIN flame retarded samples at 850°C. Emissions of the most 
critical fire gases, CO and HCN, were in all cases significantly lower with the PIN flame retardants than with 
the Br/Sb system. The authors suggest that flame retardant mechanisms which release radicals may inhibit 
decomposition of CO and HCN, whereas the phosphorus based PIN flame retardant system is effective 
preventing the fire from starting and developing, but effectively “switches off” at high temperatures, so may 
result in lower fire gas toxicity in fully developed fires where this is most critical. 

S. Molyneux et al. “The effect of gas phase flame retardants on fire effluent toxicity”, Polymer Degradation and Stability 
(Elsevier) 2013 http://dx.doi.org/10.1016/j.polymdegradstab.2013.09.013  

ƒ UK furniture regulations: achieving fire safety efficiently 
The UK Government is looking how to ensure that the fire safety levels of the UK Furniture and Furnishings 
(Fire) (Safety) Regulations 1988 are maintained, whilst offering more flexibility to industry as to how to 
achieve these levels of safety and making policing and verification of compliance easier to verify (this is 
known to be a problem for imported furniture). A study carried out 20 years after introduction of the 
Regulations showed a 64% reduction in furniture-related fire deaths, suggesting that the Regulations 
account for 54 fewer deaths, 780 fewer injuries and 1065 fewer fires per year, with an economic saving of 
UK£ 140 million per year (see pinfa Newsletter n° 10). A number of options have been proposed, centred on 
modifying the small flame testing requirements, with the aim of taking better account of the combined fire risk 
of the composite furniture item (foam or filling, liners, covering materials, decorative trims, frame) so that 
furniture manufacturers can optimise fire safety achievement costs by “safety by design”. pinfa supports the 
objectives of enabling more cost-efficient and easier to police furniture fire safety, providing that the 
announced objective of maintaining the current high level of fire safety is ensured. 

UK furniture fire safety regulations consultation: https://www.gov.uk/government/publications/review-of-the-furniture-and-
furnishings-fire-safety-regulations-1988-ffrs-letter-from-bis-to-stakeholders  

Statistical report on the effectiveness of the UK Furniture and Furnishings (Fire) (Safety) Regulations, 1988, Greenstreet 
Berman, December 2009: http://www.bis.gov.uk/files/file54041.pdf  

http://dx.doi.org/10.1016/j.polymdegradstab.2013.09.013
https://www.gov.uk/government/publications/review-of-the-furniture-and-furnishings-fire-safety-regulations-1988-ffrs-letter-from-bis-to-stakeholders
https://www.gov.uk/government/publications/review-of-the-furniture-and-furnishings-fire-safety-regulations-1988-ffrs-letter-from-bis-to-stakeholders
http://www.bis.gov.uk/files/file54041.pdf
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ƒ PIN FRs compatible with timber composite durability 
Wood-plastic composite decking (55% wood, 40% polypropylene, 5% talc) was tested with four different PIN 
flame retardants (15% loading): three phosphorus-nitrogen FRs (Clariant AP422 and AP760, Stuktol 
SA0832), expanded graphite. Different fungi spores were planted and growth monitored over 16 weeks. Fire 
performance (radiant panel, cone calorimeter) and mechanical performance (elasticity) were tested. The four 
PIN FRs all showed effective fire protection and inhibited growth of the wood-decaying fungi tested, with 
expanded graphite being most effective for both. One surface mould however somewhat higher growth on 
the P-N FR treated wood composite, suggesting that further research is needed to verify that the nutrients 
present in such PIN FRs do not contribute to growth of certain specific fungi. 

“Material resistance of flame retarded wood-plastic composites against fire and fungal decay”, A. Naumann et al., BAM 
Berlin Germany, Polymer Degradation and Stability 97(2012) 1189-1196 www.elsevier.com/locate/polydegstab  

ƒ PIN FR solutions for PBT engineering polymer 
PBT (poly butyl terephthalate) is a fast-growing polymer in electronics and transport applications, because it 
offers mechanical and electrical performance, stability, resistance and processing advantages. A materials 
and production engineering thesis from Naples looks at PIN flame retardant solutions for PBT, providing an 
overview of flame retardant mechanisms and PIN flame retardant solutions (ATH, phosphorus based FRs, 
silicone compounds, nanoclays). The synergy effects with aluminium phosphinates of metal oxides are 
studied (iron, antimony, titanium, aluminium). Results confirm that the metal oxides acting with the 
phosphorus FR improve fire performance, by interacting with the polymer to produce a more stable, cross-
linked char. UL94-V0 was achieved using 10% aluminium phosphinates and small amounts of nano-size 
metal oxides. 

“Progress in polyesters flame retardancy: new halogen- free formulations”, E. Gallo, PhD dissertation Naples Frederico II 
University, Dept. Materials & Production Engineering http://polymerandfire.files.wordpress.com/2012/10/gallo.pdf  

ƒ International Residential Code rejects non fire safe foams 
Discussions on updating of the IRC building code (International Residential Code) have rejected two 
proposals to authorise non fire retarded foam plastics in residential buildings (IRC 163 and 164). The 
rejected proposals suggested that non fire tested foams could be allowed behind thermal barriers or behind 
1 inch of concrete. Reasons for rejection included the confusion this would cause on building sites, where 
non fire safe foams could get mixed up and used incorrectly in other places, and the fact that insulating 
foams behind barriers can become a fire risk if the building is modified or damaged so that gaps are made in 
the barrier. 

International Code Council www.iccsafe.org  

 

http://www.elsevier.com/locate/polydegstab
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ƒ State of the art textile fire safety is PIN 
“Update on Flame Retardant Textiles - State of the Art, Environmental Issues and Innovative Solutions”, is a 
new 350 page book from recognised industry and R&D experts Jenny Alongi, A. Richard Horrocks, Federico 
Carosio, Giulio Malucelli. The book describes the progress of natural and synthetic fibre and fabric fire safety 
treatment, moving from traditional solutions to PIN based flame retardants, as well as new application 
strategies (deposition, composite architectures, plasma and sol-gel processes …). 

Update on Flame Retardant Textiles - State of the Art, Environmental Issues and Innovative Solutions, Rapra Publishing 
(100 Euros) http://info.smithersrapra.com/publishing/WSU027/update-on-flame-retardant-textiles  

ƒ 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). 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. 

ƒ Abbreviations 
See pinƒa website: http://www.pinfa.eu/library/glossary-of-abbreviations.html 

http://info.smithersrapra.com/publishing/WSU027/update-on-flame-retardant-textiles
http://www.pinfa.eu/library/glossary-of-abbreviations.html
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ƒ Agenda 
Events with active pinƒa participation are marked: ► 

28 November Kuala Lumpur Melamine Focus 2013 http://www.wiz-biz.com/news/html/?439.html   

4 Dec London, UK 
Understanding Fire Safety parliamentary seminar: AFSP (UK Association for 
Specialist Fire Protection) and UK All Party Parliamentary Fire & Rescue 
Group 

4-6 Dec Jeju Island, Korea ► Ecodesign 2013, 8th International Symposium on Environmentally Conscious 
Design and Inverse Manufacturing http://www.ecodesign.or.kr/ecodesign2013/  

10-14 Feb Canterbury, New 
Zealand 

11th International Symposium on Fire Safety Science 
http://www.iafss.org/symposium/11th-symposium/  

2-3 April 2014 Seattle, USA ► Meeting High Performance Flammability Requirements for Aviation (contact 
pinfa-na Timothy.reilly@clariant.com) 

14 – 16 April Preston, UK 
FRT14 – Fire Retardant Technologies 2014  (RSC Royal Society of Chemistry) 
http://www.rscspecialitychemicals.org.uk/future-conferences/fire-retardant-
technologies-2014/  

17 April Preston, UK COST-FLARETEX workshop “Replacement of halogenated flame retardants in 
upholstered furnishings” www.flaretex.eu  

8 May Dübendorf, 
Switzerland, Colorado 

FlaMat 2014: The future of flame retardants - materials & systems (EMPA 
workshop in English): www.empa.ch/flamat_eng  

13-14 May Denver, Colorado Fire Retardants in Plastics (AMI) 
http://www.amiplastics.com/events/event?Code=C583  

18 – 19 May  BCC 25th Annual Conference: Recent Advances in Flame Retardancy of 
Polymeric Materials http://www.bccresearch.com/conference/flame  

9 – 12 June  Las Vegas US NFPA (National Fire Protection Association) Conference & Expo 
http://www.nfpa.org/training/nfpa-conference-and-expo  

17 – 19 June London FIREX International Fire Prevention and Protection http://www.firex.co.uk/  

22 – 24 June Indianopolis 14th Annual Workshop on Brominated & Other Flame Retardants (BFR) 
http://www.bfr2014.indiana.edu/  

3-8 Aug San Francisco 35th International Symposium on Combustion 
https://www.combustioninstitute.org/pages/page284.php  

1-2 Oct  Berlin, Germany FIVE: 3rd International Conference on Fires in Vehicles  
Call for papers open to 1 Dec 2013 www.firesinvehicles.com  

17 – 20 Nov Vienna Going Green – Care Innovation 2014 – Electronics and the Environment 
http://www.care-electronics.net/CI2014/  

 

http://www.wiz-biz.com/news/html/?439.html
http://www.ecodesign.or.kr/ecodesign2013/
http://www.iafss.org/symposium/11th-symposium/
mailto:Timothy.reilly@clariant.com
http://www.rscspecialitychemicals.org.uk/future-conferences/fire-retardant-technologies-2014/
http://www.rscspecialitychemicals.org.uk/future-conferences/fire-retardant-technologies-2014/
http://www.flaretex.eu/
http://www.empa.ch/flamat_eng
http://www.amiplastics.com/events/event?Code=C583
http://www.bccresearch.com/conference/flame
http://www.nfpa.org/training/nfpa-conference-and-expo
http://www.firex.co.uk/
http://www.bfr2014.indiana.edu/
https://www.combustioninstitute.org/pages/page284.php
http://www.firesinvehicles.com/
http://www.care-electronics.net/CI2014/
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ƒ  Sustainable phosphorus 
In response to the European Commission’s public consultation on sustainable phosphorus, pinfa submitted a 
statement underlining the importance of phosphorus not only for the world’s food production (in fertilisers, 
animal feed and human food, in total 90% of world phosphate rock use) but also in much smaller quantities 
for a range of industrial applications. Strategic industrial uses of phosphorus include fire safety (where 
phosphorus is a key element in many PIN flame retardant systems), cleaning and hygiene, food 
preservation, electronics, metal corrosion protection, ceramics and medical applications.  Therefore, pinfa 
supports that that phosphorus recovery and recycling should be included in the EU’s materials and 
resources policies, and in policies such as waste, water, agriculture and food, research and innovation. pinfa 
suggests that the EU should address security of supply not only of phosphate rock but also of technical 
phosphorus compounds, for example P4 and purified phosphoric acid, necessary for industrial phosphorus 
uses. 

EU Consultative Communication on the Sustainable Use of Phosphorus 
http://ec.europa.eu/environment/consultations/phosphorus_en.htm   

 

 

 

http://ec.europa.eu/environment/consultations/phosphorus_en.htm


 

ƒ pinfa at Korea EcoDesign conference 
pinfa participated at the EcoDesign 2013 Conference, Jeju Island, Korea, 4-6th 
December, including a special session on PIN flame retardants. Participants at the 
Conference included attendees from Samsung Electronics, LG Electronics, Apple, 
Aekyung, Amore Pacific, Coway, Sk Hynix, Toshiba, Hitachi, Mitsubishi Electric 
Corp., Siemens, Korea Institute of Industrial Technology = KITECH, Korea 
Electronics Association and the US Green Electrical Council. Presentations 
addressed issues including assessment of chemical alternative flame retardants in 
the USA, Life Cycle Assessment, EcoDesign of products and life cycles, 
sustainable manufacturing, halogen-free flame retardants for electronics 
thermosets, circuit boards and composites, and regulatory status and 
environmental assessment of flame retardants. 

EcoDesign 2013 Conference, 4-6 December 2013: 
http://www.ecodesign.or.kr/ecodesign2013/ 

Presentations and papers relevant to Flame Retardants online on pinfa website: 
www.pinfa.eu  
- “Assessment of chemical alternatives: leading activities on flame retardants in the United 
States”, A. Beard, L. Heine 
- “Halogen Free Flame Retardants for Thermosets in E&E: Printed Circuit Board and other 
Composite Materials”,  F. Osterod, D. Huang 
- “Searching for safe Flame Retardants – an update on regulatory status and environmental 
assessments”,   A. Beard, M. Klimes 

ƒ Firefighters higher cancer risk confirmed 
An important study of nearly 30 000 career fire fighters in 3 large US cities, conducted by the National 
Institute for Occupational Safety and Health (NIOHS) concludes that the subjects had higher cancer 
incidence and cancer mortality than the general population, but not significantly different all-cause mortality. 
The long follow-up (firefighters employed from 1950 to 2009), large sample and validation by NIOHS and 
National Cancer Institute means that this study results are important in confirming indications from previous 
smaller studies. The highest relative cancer incidence detected was malignant mesothelioma (2x higher than 
general population), probably resulting from asbestos exposure in debris from damaged structures. Digestive 
and respiratory cancers also showed higher risks than for the general population (1.26 and 1.1x), whereas 
lymphatic and haematopoietic cancers did not. The US Government Centre for Disease Control – NIOHS 
summary of the study points to fire combustion by-products such as benzene and formaldehyde as known 
carcinogens to which firefighters are exposed. PIN flame retardants do not specifically generate carcinogens 
during combustion and in many cases contribute to lower smoke emission and toxicity. The issue of whether 
combustion by-product carcinogens are increased when materials are flame retarded (maybe by 
smouldering instead of burning, lower fire temperatures) or decreased (lower quantities of material burned) is 
very complex and further research is important. 

CDC-NIOHS “NIOSH Study of Firefighters Finds Increased Rates of Cancer”, 17th October 2013 
http://www.cdc.gov/niosh/updates/upd-10-17-13.html  

“Mortality and cancer incidence in a pooled cohort of US firefighters from San Francisco, Chicago and Philadelphia 
(1950–2009)”, R. Daniels et al., Occupational and Environmental Medicine,2013 : 
http://oem.bmj.com/content/early/2013/10/14/oemed-2013-101662.full  
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ƒ Film calls for testing and responsible use of chemicals 
A documentary broadcast by HBO in the USA “Toxic Hot Seat” starts by explaining that fire safety is 
important, then strongly criticises the massive use of untested chemicals in consumer products, targeting 
certain halogenated flame retardants. The video follows from the Chicago Tribune series of articles “Playing 
with Fire”, see pinfa Newsletter n°12. The effectiveness of flame retardants in certain applications is 
questionned, showing an example where fire-safety treated foam is covered with a flammable fabric. Fire 
safety is underlined to be important, but journalists suggest that there is not good evidence that flame 
retardants contribute to improving fire safety. pinfa recognises the issues posed by this documentary, and 
fully supports that chemicals should be duly tested for environmental and health safety before being used, 
that other methods for achieving fire safety are important (including fire barrier materials in buildings and 
consumer goods, sprinklers …) and that independent data should be gathered to assess the contribution of 
flame retardants to protecting property from fire and saving lives. 

HBO documentary website: possibility to watch “Toxic Hot Seat” (1h 32 min) from a USA internet connection 
http://www.hbo.com/documentaries/toxic-hot-seat  

“Toxic Hot Seat” home page: http://www.toxichotseatmovie.com/  

ƒ PIN FR solutions for cables 
US compounder Teknor Apex presented at ICWS 2013 tests on PIN flame-retarded polyolefin and 
thermoplastic elastomer (TPE) cable jackets. The new halogen-free flame retardant (HFFR) TPE jackets 
offer low smoke, no acid gas and achieve UL-1581 VW-1 cable flame tests (18 AWG wire). The intumescent 
PIN flame retardant solutions developed enable higher cable elongation and flexibility, reduced melt viscosity 
to facilitate manufacturing and lower density to reduce cable weight. Detailed results of mechanical and 
thermochemical properties testing, fire tests, smoke density and acid gas emissions are presented. 

“Comparison of HFFR Jacket Compound Solutions: Polyolefin vs. TPE”, T. Schelling, R. Ruprecht, M. Cox, Teknor Apex, 
proceedings of the 62nd ICWS (International Cable Connectivity Symposium), 2013 
http://iwcs.omnibooksonline.com/data/papers/2013/15-1.pdf 

ICWS: http://www.iwcs.org/  Teknor Apex: www.teknorapex.com  

ƒ Fire risks of lithium ion batteries 
The FM Global report into flammability of lithium-ion batteries in bulk storage confirms the fire risks related to 
these. The fire risk is increased when the batteries are surrounded by loosely packed plastics (e.g. 
packaging), in which fire can develop rapidly. Sprinkler protection is essential to contain lithium-ion battery 
storage fires, and must be such that the fire is extinguished rapidly before the batteries begin to burn, even 
for only a single pallet of batteries. Sprinkler systems should be robust and are recommended to incorporate 
features effective for high-hazard commodities. 

FM Global “Flammability characterization of lithium-ion batteries in bulk storage”, B. Ditch & J. de Vries, March 2013 
http://www.fmglobal.com/assets/pdf/P13037.pdf  
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ƒ Questions over tragic bus fires in India 
Two recent tragic fires in Volvo buses in India, following accidents, raise questions about the respect of 
safety conditions by the operators, the mechanical design and the fire safety of the vehicles. Volvo has a 
strong reputation for quality in India, manufacturing buses in India specifically for the local market. 
Nonetheless, in two recent accidents in Andhra Pradesh, Volvo buses were consumed by fire, killing 42 and 
7 passengers, despite in both cases only relatively minor collisions. Some reports accuse flammability of 
seats and flooring, others point to diesel lost from the fuel tanks (these are made of plastic and can rupture in 
case of accident, which Volvo indicate is safer than metal tanks which can build up pressure and explode), 
others point to failure by operators to respect safety obligations including emergency exits, driver rotas and 
speed limits. 

Media: http://www.firstpost.com/india/ap-karnataka-bus-fire-why-the-blame-may-not-lie-with-volvo-
1206207.html#.Uq6vnPYKO0s.email 
http://www.thehindu.com/news/national/seven-die-as-bus-hits-median-and-bursts-into-flames/article5349942.ece 
http://articles.timesofindia.indiatimes.com/2013-12-11/india/45077574_1_culvert-fuel-tank-metal-body  

ƒ India proposes textile fire safety standard 
The Indian Government has consulted on proposed textile fire resistance standards to be applicable to all 
textiles sold in India as curtains or drapes, for upholstered non-domestic furniture and in fire-protective and 
worker-protective clothing. The proposed legislation would require textiles sold for curtains and drapes to be 
ignition resistant according to IS 15741:2007 and textiles and composite materials sold for non-domestic 
furniture to be ignition resistant according to IS 15768:2007. 

Fibre2Fashion.com “India Ministry prepares draft FR textiles standards” http://www.fibre2fashion.com/news/textile-
news/newsdetails.aspx?news_id=153212   

Draft legislation submitted to public consultation http://texmin.nic.in/others/Draft%20FR%20Textiles%20-
%20Gazette%20Notification.pdf  

India Ministry of Textiles presentation “Safe public places thro’ FR textiles” 
http://technotex.gov.in/protech%20presentation/protech%20presentation%20revised%20by%20otxc_040909.ppt 

ƒ Mattress company wants fire safety standards respected 
The major UK mattress manufacturer Silentnight (Sealy, LayeZee, PocketSpring, RestAssured, 
Mattress.Co.UK) has published a video showing how some mattresses illegally sold in the UK (non-
compliant with UK Furniture Fire Safety Regulations) can be a “death trap in any consumer’s home”, develop 
a major fire three minutes after contact with a small flame, filling the room with toxic gases and smoke, killing 
people in the room with 75% risk, and spreading fire to other rooms before likely intervention of firefighters (9 
mins. average in the UK). The Silentnight mattress, with foam treated to ensure fire safety conform to UK 
Furniture Fire Safety Regulations, the mattress self-extinguishes within 2-3 minutes resulting in no damage 
other than charring of the mattress itself. 

Silentnight fire safety video “UK law requires manufacturers to ensure that foam used in their products undergoes a fire-
retardant treatment in order to comply with life-saving safety regulations” http://www.silentnightgroup.co.uk/fire-safety-
video.html  
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ƒ Swiss innovation PIN fire safety for foams 
The Swiss institute EMPA has developed phosphorus-based PIN flame retardants to improve fire safety of 
flexible polyurethane foams, as widely used in upholstered furniture and mattresses. The new PIN flame 
retardants were developed in cooperation with the Swiss Commission for Technology and Innovation (CTI) 
and the Swiss company FoamPartner, a world leader in polyurethane foam technologies. The 
phosphoramidate PIN FRs offer the advantages of low volatility, so reducing risk of losses to air, ease of 
synthesis, generally good compatibility with the polyurethane foam, relatively low doses necessary to 
achieve fire safety standards and low emissions of toxic gases in case of fire. The phosphoramidates act 
mainly in the ‘gas phase’ of fire suppression, by release in the first stages of foam decomposition in fire (up 
to 350°C) and prevention of oxidation of H* and OH* radicals in the fire development gases. 

EMPA project presentation: http://www.empa.ch/plugin/template/empa/1/138581  

“Phosphoramidate-containing flame-retardant flexible polyurethane foams”, M. Neisius et al., 
Ind Eng Chem Res 52(29) 2013 http://pubs.acs.org/doi/abs/10.1021/ie400914u  

See also S. Gaan in pinfa Newsletter n°34 

ƒ New phosphorus FRs for polyamides and polyesters 
Clariant has expanded its range of performance phosphinate based 
PIN flame retardants with Exolit® OP 1400 for polyamides and OP1260 
for polyesters. Both products use a combination of metal–phosphinate 
compounds with synergists and are halogen-free. Exolit® OP1260 (TP) 
achieves UL94-V0 at 0.8 mm thickness (18% loading) in polyesters, 
whilst ensuring low smoke, high comparative tracking index (CTI), good 
melt flow and mechanical performance. For use in injection moulding, 
Exolit® OP1400 (TP) achieves UL94-V0 at 0.4 mm in polyamide 66 
(20% loading), with enhanced thermal stability which makes it 
especially suitable for high processing temperatures and compounds 
that are injection molded into complex cavities. Furthermore, it offers low compound density, good 
mechanical performance, colorability and laser marking compatibility. It is adapted for use in electronics, 
electrical appliances, transport applications, bio-plastics and other engineering thermoplastics. 

Clariant News: http://newsroom.clariant.com/clariants-solutions-for-the-plastics-industry-unveiled-for-k-2013/ and Clariant 
Exolit® OP page 
http://www.clariant.com/C12576770045FB5F/vwWebPagesByID/8A4D3D107A45AC38C125786F00260E7E  
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ƒ Bio-sourced phosphorus flame retardant foam 
Castor oil is extracted from the seed of the plant Ricinus communis and is naturally rich in specific oil 
chemicals (e.g. 12-hydroxy-9-cis-octadecenoic acid), and so can be processed to produce bio-sourced rigid 
polyurethane foam. A recent study shows that reacting phosphorus-containing PIN compounds into the 
castor oil (to produce COFPL = castor oil based flame retardant polyols) enables fire safety to be improved. 
A 3% phosphorus content achieved >24% LOI, increased thermal stability, improved foam compression 
strength with larger, more regular foam cells. Because the PIN flame retardant is reacted into the castor oil 
foam, risk of loss to the environment is minimised. 

“Synthesis of rigid polyurethane foams with castor oil-based flame retardant polyols”, L. Zhang et al., Industrial Crops 
and Products, 52 (2014), p. 380– 388 www.elsevier.com/locate/indcrop  

ƒ Fire-proof thermoplastic railway electrical components 
ABB, Lyon, has introduced DC contactor electrical components for railways using BASF’s Ultradur® B4450 
G5 flame retardant PBT (polybutylene terephthalate) – a thermoplastic polymer optimized for injection 
molding with a 25 % glass fiber reinforcement. The I3F2 classification according to the French railway safety 
standard NF F 16-101 with regard to the combination of low smoke density and low toxicity was only 
possible using a PIN flame retardant system. Moreover, the material offers high insulation ability (CTI value 
of 600) and achieves UL94 V0 at 1.5 mm. The Ultradur® B4450 G5 is particularly adapted for electrical 
components which not only have to show excellent flame-retardant properties related to electrical loading, 
overheating or arcing, but also require a high dimensional stability and a minimum corrosion of their metal 
contacts even in warm and moist environment. It is light-colorable and parts can be laser marked. These 
properties make the material particularly suitable, for example, for contactors, components in micro circuit 
breakers, power electronics housings or coil bodies. 

BASF 6 December 2013: “Production application of 
the new flame-retardant PBT for use on railways”: 

http://www.plasticsportal.net/wa/plasticsEU~en_GB/po
rtal/show/content/products/engineering_plastics/ultrad
ur  

http://www.basf.com/group/pressrelease/P-13-547 

 
Photo: BASF. DC contactors from ABB, Lyon, for 
railway applications, using the engineering 
thermoplastic Ultradur® B4450 G5. 
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ƒ Other News 
PIN flame retardants found in dust: traces of PIN FRs resorcinol bis(diphenylphosphate) (RBDPP) and 
bisphenol A bis(diphenylphosphate) (BPA-BDPP) were found in a study of dust in cars, homes and shops in 
3 EU countries. Median levels of up to 1 part / 4 000 were found on electronics equipment, with much lower 
levels in other places (on furniture, cables, in cars). J. de Boer (IVM), one of the authors, notes that although 
these substances are not bioaccumulative, the toxicity risk of exposure to such dust needs to be further 
investigated. 

The Austrian Environment Agency (UBA AT) has published a consultation dossier for substitution of the 
HBCDD (brominated flame retardant) in electrical and electronic equipment. UBA conclude that “alternatives 
with less negative properties are available and technically and economically feasible, in particular P-based 
flame retardants; the socio-economic analysis revealed no additional costs but several benefits from 
restriction of HBCDD”. The UBA dossier concludes that HBCDD poses risks to the environment and to 
workers only for the waste scenario. This dossier and its conclusions were however widely discussed at the 
3rd RoHS revision stakeholder meeting with comments concerning wrong or unclear assumptions in the 
exposure scenarios, the applied risk management measures and the socioeconomic analysis. During 
previous meetings and exchanges also, implementing a sound methodology with sound criteria was 
requested several times. 

A study of 8 pregnant California women showed nanogramme/ml (1 per 1000 million) urine traces of DPP 
and BDCPP, the breakdown products of the phosphorus ester TPP (used as a flame retardant, a plasticiser 
and in hydraulic fluids) and of the halogenated flame retardant TCPP. All the women tested gave birth to 
healthy children. The authors note that these substances are rapidly broken down and eliminated from the 
body, but that trace levels are widely present. 

“Dust Measurement of Two Organophosphorus Flame Retardants, Resorcinol Bis(diphenylphosphate) (RBDPP) and 
Bisphenol A Bis(diphenylphosphate) (BPA-BDPP), Used as Alternatives for BDE-209”, S. Brandsma et al., 
Environmental Science & Technology, 2013 http://pubs.acs.org/doi/abs/10.1021/es404123q  

RoHS consultation pages http://ec.europa.eu/environment/waste/rohs_eee/review/news_en.htm and 
http://www.umweltbundesamt.at/rohs2 and ROHS Annex II dossier for HBCDD (October 2013) 
http://www.umweltbundesamt.at/fileadmin/site/umweltthemen/abfall/ROHS/HBCDD_ROHS_Dossier_10_13.pdf  

“Urinary metabolites of organophosphate flame retardants and their variability in pregnant women”, K. Hoffman et al., 
Environment International 63 (2014), p. 169–172, www.elsevier.com/locate/envint   

ƒ 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). 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. 
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ƒ Abbreviations 
See pinƒa website: http://www.pinfa.eu/library/glossary-of-abbreviations.html 

ƒ Agenda 
Events with active pinƒa participation are marked: ► 

10-14 Feb 2014 Canterbury, New 
Zealand 

11th International Symposium on Fire Safety Science 
http://www.iafss.org/symposium/11th-symposium/  

2-3 April Seattle, USA ► Meeting High Performance Flammability Requirements for Aviation (contact 
pinfa-na Timothy.reilly@clariant.com) 

14 – 16 April Preston, UK 
FRT14 – Fire Retardant Technologies 2014  (RSC Royal Society of Chemistry) 
http://www.rscspecialitychemicals.org.uk/future-conferences/fire-retardant-
technologies-2014/  

17 April Preston, UK COST-FLARETEX workshop “Replacement of halogenated flame retardants in 
upholstered furnishings” www.flaretex.eu  

8 May Dübendorf, 
Switzerland 

FlaMat 2014: The future of flame retardants - materials & systems (EMPA 
workshop in English): www.empa.ch/flamat_eng  

13-14 May Denver, Colorado Fire Retardants in Plastics (AMI) 
http://www.amiplastics.com/events/event?Code=C583  

18 – 19 May  BCC 25th Annual Conference: Recent Advances in Flame Retardancy of 
Polymeric Materials http://www.bccresearch.com/conference/flame  

9 – 12 June  Las Vegas, USA US NFPA (National Fire Protection Association) Conference & Expo 
http://www.nfpa.org/training/nfpa-conference-and-expo  

17 – 19 June London, UK FIREX International Fire Prevention and Protection http://www.firex.co.uk/  

22 – 24 June Indianopolis, USA 14th Annual Workshop on Brominated & Other Flame Retardants (BFR) 
http://www.bfr2014.indiana.edu/  

3-8 Aug San Francisco, USA 35th International Symposium on Combustion 
https://www.combustioninstitute.org/pages/page284.php  

1-2 Oct  Berlin, Germany FIVE: 3rd International Conference on Fires in Vehicles  
Call for papers open to 1 Dec 2013 www.firesinvehicles.com  

17 – 20 Nov Vienna, Austria Going Green – Care Innovation 2014 – Electronics and the Environment 
http://www.care-electronics.net/CI2014/  

 

 
N° 37 

p. 8 / 8 

 

http://www.pinfa.eu/library/glossary-of-abbreviations.html
http://www.iafss.org/symposium/11th-symposium/
mailto:Timothy.reilly@clariant.com
http://www.rscspecialitychemicals.org.uk/future-conferences/fire-retardant-technologies-2014/
http://www.rscspecialitychemicals.org.uk/future-conferences/fire-retardant-technologies-2014/
http://www.flaretex.eu/
http://www.empa.ch/flamat_eng
http://www.amiplastics.com/events/event?Code=C583
http://www.bccresearch.com/conference/flame
http://www.nfpa.org/training/nfpa-conference-and-expo
http://www.firex.co.uk/
http://www.bfr2014.indiana.edu/
https://www.combustioninstitute.org/pages/page284.php
http://www.firesinvehicles.com/
http://www.care-electronics.net/CI2014/

	Pinfa_Newsletter_Issue_no26_Jan-2013
	ƒ  Electronics environment performance standards
	ƒ  California furniture regulations reduce peak heat release
	ƒ PIN flame retardants and materials recycling
	ƒ PIN FR nylon for durable electrical components
	ƒ ECHA seminars on authorization and alternatives
	ƒ  PIN flame retardant developments for polyamides
	ƒ New possibilities for THPC-based flame retardants
	ƒ Bio-based printed circuit boards (PCBs)
	ƒ BizNGO Guide to Safer Chemicals
	ƒ Afumex fire safety performance for megaprojects
	ƒ Environmentally friendly FR process for nylon textiles
	ƒ Abbreviations
	ƒ Agenda

	Pinfa_Newsletter_Issue_no27_Feb-2013
	ƒ  India seminar: fire safety with polymers
	ƒ  California may move backwards on furniture fire safety
	ƒ GreenScreen Hewlett Packard case study
	ƒ Thin and thick wall PE and PP applications
	ƒ Zeolite and PIN FR system for polypropylene
	ƒ EU consultation on chemicals in electronics (RoHS)
	ƒ High performance FR polyamide for electronics
	ƒ PIN FR for bio-sourced soybean oil polymer
	ƒ ACP chooses Polyone PIN FRs for electronics
	ƒ EU project develops innovative process for clay FRs
	ƒ Printable PET films
	ƒ Environmentally preferable cotton PIN FR application
	ƒ  HDP User Group and iNEMI assess cable formulations
	ƒ Abbreviations
	ƒ  Agenda

	Pinfa_Newsletter_Issue_no28_March-2013
	ƒ  pinfa-na officially launched
	ƒ  Phosphinate flame retardants and innovation prize
	ƒ Sweden considers ecotax to promote better FRs
	ƒ Fire safe bio-sourced furniture foams
	ƒ Inorganic clay fire safety for furniture foams
	ƒ Scandic Hotels environment policy
	ƒ Safer alternative flame retardants for polyproylene
	ƒ Another nightclub tragedy linked to untreated foam
	ƒ High electrical insulation performance polyamide
	ƒ PIN FRs for polyethylene fire safety
	ƒ  Carnival Triumph cruise ship fire: no injuries
	ƒ Flame retardant market continuing to grow
	ƒ Blogs and webs
	ƒ Abbreviations
	ƒ  Agenda

	Pinfa_Newsletter_Issue_no29_May-2013
	ƒ Successful first pinfa North America workshop on E&E
	ƒ  French Minister aims to divide fire deaths by half
	ƒ UK fire deaths record low
	ƒ Sustainable phosphorus
	ƒ Tragic coach fire after accident
	ƒ Performance PIN fire safety for timber and wood
	ƒ TCO draft criteria for smartphones
	ƒ NANOFRABS targets PIN fire performance for ABS
	ƒ World flame retardant demand expected to grow
	ƒ REACH evaluation process proceeds
	ƒ Review of the list of Restricted Substances under RoHS2
	ƒ PIN fire safety solutions for polylactic acid
	ƒ Fish DNA as a PIN flame retardant for cotton
	ƒ Publisher information
	ƒ Abbreviations
	ƒ  Agenda

	Pinfa_Newsletter_Issue_no30_May-2013
	ƒ  pinfa Working Groups
	ƒ First Conference on Fire Safety with Polymers in India
	ƒ  Health and environmental evaluations of flame retardants
	ƒ ENFIRO presented at Safer Products Summit
	ƒ PolyOne new reduced material wire formulation
	ƒ Alternative PIN fire safety for pallets
	ƒ  Fire costs 2.2% of GDP
	ƒ Standardised abbreviations for flame retardants
	ƒ Nanosponges for green PIN flame retardants
	ƒ Durable fire safety for wood construction products
	ƒ R&D into PIN fire safety for polypropylene
	ƒ Other regulatory developments
	ƒ Publisher information
	ƒ Abbreviations
	ƒ  Agenda

	Pinfa_Newsletter_Issue_no31_June-2013
	ƒ  Campaign against flame retardants analysed
	ƒ US navy moves to flame-resistant clothing
	ƒ FRX receives Frost & Sullivan Product Innovation Award
	ƒ  ICC refuses flammable insulation foams
	ƒ California insulation regulations discussions
	ƒ One in every 320 homes faces a fire each year
	ƒ PIN technology call for collaboration
	ƒ High performance FR circuit board materials
	ƒ Nitrogen-based flame retardant for PCBs
	ƒ  PIN thermoplastic elastomer for performance cables
	ƒ High performance, fire safe TPU for wire and cable
	ƒ Polyimide – PIN composite membranes for fuel cells
	ƒ PINs in natural flax fibres to meet technical requirements
	ƒ pinfa-NA announces aviation flame retardants Conference
	ƒ  Environment Canada requests information on FRs
	ƒ Publisher information
	ƒ Abbreviations
	ƒ  Agenda

	Pinfa_Newsletter_Issue_no32_July-August-2013
	ƒ Flame retardants limit losses in Asiana plane crash
	ƒ  Innovative resistant wiring ducts
	ƒ Lonza DRICON timber fire safety in schools and metro
	ƒ High performance PIN FR circuit boards
	ƒ EPEAT and UL Environment mobile phone standard
	ƒ  TCO launches evaluation of PIN flame retardants
	ƒ Coated PIN FR achieves new levels of performance
	ƒ Market demand for PIN flame retardants
	ƒ  Other news
	ƒ Publisher information
	ƒ Abbreviations
	ƒ  Agenda

	Pinfa_Newsletter_Issue_no33_September-2013
	ƒ Experts support furniture flame test
	ƒ  Current fire tests inadequate for bus and coach safety
	ƒ Excel PIN FR cables chosen for major projects
	ƒ PIN flame retardant polypropylene fibres
	ƒ 150 000 car fires per year in the USA
	ƒ Performance breakthrough for PIN polycarbonate
	ƒ  Need for EU fire data
	ƒ French burn victims call for furniture fire safety legislation
	ƒ New technologies in fabric fire safety are PIN based
	ƒ  Developments in flame retardant polymeric coatings
	ƒ Nine PIN FRs show no aquatic toxicity risk
	ƒ  Other news
	ƒ  Publisher information
	ƒ Abbreviations
	ƒ Agenda

	Pinfa_Newsletter_Issue_no34_Special-Edition-2013
	ƒ Perspectives for flame retardants and fire safety at FRPM
	ƒ PIN flame retardants in a bio-based future
	ƒ Ecological biosourced chitosan PIN flame retardants
	ƒ PIN FRs for cashew nut shell waste PUR
	ƒ PIN FRs for natural fibre - biodegradable composites
	ƒ  PIN FR renewable sourced epoxy resins
	ƒ Lignin-based PIN flame retardants for biosourced PBS
	ƒ PIN FRs for biosourced polylactic acid

	ƒ Developing alternative flame retardants
	ƒ Minerals and nano-applications
	ƒ  Flexibility and performance of phosphorus FRs
	ƒ Evaluating PIN flame retardants

	ƒ  Effectiveness of PIN flame retardants
	ƒ Flame retardants offer escape time in case of fire
	ƒ  Health and environmental safety of PIN flame retardants
	ƒ PIN flame retardants saving lives
	ƒ Fire risks despite ‘fire safe’ cigarettes
	ƒ Making fires slower and less dangerous
	ƒ Saving lives by preventing or delaying fire

	ƒ More demanding fire safety requirements
	ƒ Modelling and complexity
	ƒ  Stricter fire safety requirements for cables
	ƒ Tighter fire safety standards in Europe


	Pinfa_Newsletter_Issue_no35_October-2013
	ƒ  Consultation on furniture open-flame fire safety
	ƒ 1.3 million fires in 2012 in the USA
	ƒ iNEMI alternatives materials assessment
	ƒ Plastic building materials and fire safety
	ƒ Bus fire safety and escape time
	ƒ pinfa-NA presentation at SABIC flame retardant summit
	ƒ Car manufacturer sales hit by fires
	ƒ Phoenix EU project to develop new PIN FRs for electronics
	ƒ Current trends in flame retardants for polymers
	ƒ PIN flame retardants lead expected world growth
	ƒ Calcium minerals as PIN flame retardants
	ƒ Other news
	ƒ Publisher information
	ƒ Abbreviations
	ƒ Agenda

	Pinfa_Newsletter_Issue_no36_November-2013
	ƒ  ENFIRO final conclusions:  viable PIN FRs with low environmental risk, better LCA
	ƒ  PIN conformity to rail and air fire safety requirements
	ƒ Solvay Kalix® HFFR polyamide for mobile electronics
	ƒ  State of the art fire-protective and FR coatings
	ƒ PIN FR polyamide with highest HL3 rail safety standard
	ƒ  PIN flame retardants result in lower toxicity of fire gases
	ƒ UK furniture regulations: achieving fire safety efficiently
	ƒ PIN FRs compatible with timber composite durability
	ƒ PIN FR solutions for PBT engineering polymer
	ƒ International Residential Code rejects non fire safe foams
	ƒ State of the art textile fire safety is PIN
	ƒ Publisher information
	ƒ Abbreviations
	ƒ  Agenda

	Pinfa_Newsletter_Issue_no37_December-2013
	ƒ  Sustainable phosphorus
	ƒ pinfa at Korea EcoDesign conference
	ƒ Firefighters higher cancer risk confirmed
	ƒ Film calls for testing and responsible use of chemicals
	ƒ PIN FR solutions for cables
	ƒ Fire risks of lithium ion batteries
	ƒ Questions over tragic bus fires in India
	ƒ India proposes textile fire safety standard
	ƒ Mattress company wants fire safety standards respected
	ƒ Swiss innovation PIN fire safety for foams
	ƒ New phosphorus FRs for polyamides and polyesters
	ƒ  Bio-sourced phosphorus flame retardant foam
	ƒ Fire-proof thermoplastic railway electrical components
	ƒ  Other News
	ƒ Publisher information
	ƒ Abbreviations
	ƒ Agenda


