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ƒ  LeanDfd: recycling flame retardant polymers 
At the 19th CIRP Berkeley Conference on Life Cycle Engineering, a review was presented of “design for 
disassembly” and materials recycling (LeanDfd) for industrial consumer products, including material 
selection, product architecture and design, selection of joints and connectors. Advantages of LeanDfd 
include profit optimisation, part and material reuse and recycling, minimisation of end-of-life waste. A cooker 
hood was presented as a case study, looking at the blower fan and the electronics systems. A LeanDfd 
redesign enabled a 30% life-cycle decrease in CO2, 38% material recycling, 17% part reuse and 7% 
remanufacture. This was achieved by using a non-halogenated flame polypropylene plastic for the blower 
parts and casing to allow either recycling or reuse, and snap fits to facilitate hood parts disassembly. 

CIRP: International Academy for Production Engineering www.cirp.net  

“LeanDfd: A Design for Disassembly Approach to Evaluate the Feasibility of Different End-of-Life Scenarios for Industrial 
Products”, C. Favi et al., published in Leveraging Technology for a Sustainable World, Proceedings of the 19th CIRP 
Conference on Life Cycle Engineering, University of California at Berkeley, Berkeley, USA, May 23 - 25, 2012 
http://www.springerlink.com/content/978-3-642-29068-8/  

http://www.cirp.net/
http://www.springerlink.com/content/978-3-642-29068-8/
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ƒ TSCA proposal to add 27 FRs to priority testing list 
The US Environmental Protection Agency is proposing add 27 flame retardants to the TCSA (Toxic 
Substances Control Act) list of substances for priority testing. The ITC (Interagency Testing Committee) 
proposal cites 2 brominated FRs, 8 chlorinated phosphate ester FRs and 16 non-halogenated phosphate 
ester FRs. The proposal is based on a need for biomonitoring of these flame retardants and their metabolites 
in urine samples, and studies of their metabolism (break-down) in animals, in order to estimate human 
exposure. Deadline for comments is 22nd June 2012. 

ITC recommendations, Federal Register, vol. 77, n° 100, 23rd may 2012:  
http://www.gpo.gov/fdsys/pkg/FR-2012-05-23/pdf/2012-12493.pdf  

ƒ Review of phosphorus flame retardants 
‘Chemosphere has’ published a detailed review of the principal phosphorus-based flame retardants (PFRs), 
covering applications, production, environmental occurrence, behaviour and properties and analytical 
methods. PFRs have been used for over 150 years, and are developing rapidly in a range of applications as 
industry moves away from halogenated FRs. PFRs also have the advantage in fires of reducing toxic 
emission by char formation. Some organic PFRs are used in other applications (e.g. lubricants) which may 
explain levels found in the environment. The authors look at both chlorinated and non-halogenated (PIN) 
PFRs, concluding that only chlorinated PFRs give rise to concerns about carcinogenicity, and that RDP, 
BADP and melamine phosphates may be considered as viable substitutes for brominated flame retardants 
on the basis of available environmental and toxicity data. 

“Review: Phosphorus flame retardants: Properties, production, environmental occurrence, toxicity and analysis”, I. van 
der Veen & J. de Boer, Chemosphere in print 2012 http://www.sciencedirect.com/science/article/pii/S0045653512004353  

ƒ Aluminium phosphorus PIN FRs for epoxy resins 
Aluminum diethylphosphinate (Al(DEP)) and aluminum methylethylphosphinate (Al(MEP) were tested as 
flame retardants for epoxy resin, as widely used in electronic and electrical applications. Flame retardancy, 
char formation, thermal stability, flexural modulus and strength were tested. Doses of 15% of each FR 
enable UL94V0 fire resistance to be achieved, with improved thermal stability and char formation. Al(MEP) 
epoxy resin showed a higher LOI (limiting oxygen index) value, because of its higher phosphorus content. At 
15% loading, the two flame retardants tested result in a 20% - 30% decrease in flexural strength, a small (c 
5%) increase in stiffness (flexural modulus) and in increase in surface roughness which appears to improve 
crack resistance. Overall, Al(DEP) shows better mechanical performance, possibly because of better 
compatibility with the epoxy resin matrix and more uniform dispersion in the resin. 

Liu et al., “Comparative study of aluminium diethylphosphinate and aluminium methylethylphosphinate-filled epoxy flame 
retardant composites”, Polymer Composites, vol. 33, issue 6, May 2012: 
http://onlinelibrary.wiley.com/doi/10.1002/pc.22214/abstract  

 

 

http://www.gpo.gov/fdsys/pkg/FR-2012-05-23/pdf/2012-12493.pdf
http://www.sciencedirect.com/science/article/pii/S0045653512004353
http://onlinelibrary.wiley.com/doi/10.1002/pc.22214/abstract
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ƒ DRICON timber fire safety in prestigious buildings 
Lonza Wood Protection halogen-free fire protection treatments for timber have been selected for prestigious 
and demanding building projects. DRICON treatment will ensure the fire safety of: 
· 10,000 m of FSC-Certified European oak internal cladding and NON-COM for Western Red Cedar external 

cladding in the Passmores School and Technology Centre which opened in September 2011 in Essex, UK; 
· pine panelling in the refurbished Charles Inglis Clark mountain refuge on Ben Nevis, the highest fire retardant 

project in the UK at 685m; 
· birch plywood which contributes to the overall building structure safety of the Corby Cube building in the UK to 

help achieve the BREAAM excellent rating; 
· recreation of the 16th century timber roof, mouldings and ceilings in Stirling Castle, Scotland. 

DRICON fire safety products proved their efficiency in 2006 when Scarborough’s historic Peasholm Pagoda, 
whose timbers had been treated, resisted a fire started by vandals using building site wastes and petrol. 
DRICON is the only BBA (British Board of Agrement) certified (Technical Approvals for Construction) fire 
treatment for timber with over 25 years on continuous certification. 

DRICON fire safety treatment for timber: http://www.archtp.com/Products/FireRetardantProtection/default.htm 
BBA British Board of Agrement: http://www.bbacerts.co.uk/  
Lonza Wood Protection News: http://www.archtp.com/News/default.htm 

Photos: Lonza Wood Protection , 
http://commons.wikimedia.org/wiki/Category:Files_by_User:Keith_D  

Top left: Stirling Castle, Scotland. 

Right: Passmores School and Technology Centre. 

Bottom left: Scarborough’s historic Peasholm Pagoda resisted a fire 
started by vandals in 2006. 

http://www.archtp.com/Products/FireRetardantProtection/default.htm
http://www.bbacerts.co.uk/
http://www.archtp.com/News/default.htm
http://commons.wikimedia.org/wiki/Category:Files_by_User:Keith_D
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ƒ Reducing smoke emission from polyesters 
Three PIN FRs (ammonium polyphosphate APP, silane-coated APP, and melamine pyrophosphate) were 
tested to measure improvements on flammability and smoke emission in unsaturated polyester resins. The 
resin tested is formulated for light resin transfer moulding (RTM) processes and transport applications. Peak 
heat release rates were reduced by 60-70% for polyester containing 35% loading of each one of the tested 
flame retardants. Smoke formation was reduced by up to 80%. 

M. Ricciardi, “Fire behavior and smoke emission of phosphate–based inorganic fire-retarded polyester resin”, Fire and 
Materials, vol. 36, issue 3, April 2012: http://onlinelibrary.wiley.com/doi/10.1002/fam.1101/abstract  

ƒ Fire hazard, sustainable development and flame retardants 
A 21-page review paper in ‘Fire and Materials’ summarises current science and research into flame 
retardancy of polymers. Polymers are increasingly used in many products because of advantages including 
cost and ease of manufacture. This trend is likely to continue in the future with the development of bio-based 
polymers in response to sustainable development drivers. Both petrochemical and bio-based polymers imply 
a fire hazard. US statistics show that over the last 30 years, the number of fires has decreased but that the 
total cost of fire has increased and that the first ignited item is often polymer-based. Polymer combustion 
science is presented and the different types of flame retardants and their mechanisms for action. Future 
developments are expected to include flame retardants (FRs) which are either reacted into the polymer or 
themselves polymeric to reduce risk of migration, FRs acting by catalysis (e.g. transition metals), 
ceramic/glass precursors, and new vapour phase FRs (possibly based on phosphorus, tin, iron, 
manganese). 

Morgan, J. Gilman “An overview of flame retardancy of polymeric materials: application, technology, and future 
directions”, Fire and Materials, in print 5/2012: http://onlinelibrary.wiley.com/doi/10.1002/fam.2128/abstract  

ƒ Gigabit data cables for mass transport systems 
Belden Cables has launched a new halogen-free gigabit 
data cable for railways, underground trains systems and 
other public transport networks (Cat 5 Ethernet). This 
enables data, voice, video-streaming, conferencing and 
monitoring, tracking, intercom and system control on one 
single network. Belden BE43769 and BE43800 are 
shielded, halogen-free data cables designed to support 
100 Mbps and Gigabit ethernet based network 
applications. They meet railway industry specifications and 
offer flexibility, durability, oil resistance and are PIN flame 

retardant, halogen-free and low-smoke, conform to IEC standards IEC standards 60332-1-2, 60332-3-24 and 
60332-3-25 Cat D, EN 50155:2007, EN/TS 45545-2:2009, DIN 5510-2 and ISO/IEC 11801 2nd edition. 

Source: www.beldensolutions.com 

http://onlinelibrary.wiley.com/doi/10.1002/fam.1101/abstract
http://onlinelibrary.wiley.com/doi/10.1002/fam.2128/abstract
http://www.beldensolutions.com/
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ƒ Light weight, performance PIN FR composites 
The major global resin supplier, AOC, has launched a new PIN (phosphorus, inorganic and/or nitrogen 
based) flame retarded polyester resin technology to produce halogen-free, lighter weight, high tensile 
strength composites, particularly adapted to fibre reinforced applications in mass transportation, where 
weight gains and fire safety are key criteria. Weight saving can be up to 30% compared to standard 
antimony or ATH containing resins. The Firepel® K120 resin offers low flame spread, low smoke and low 
smoke toxicity. AOC also offer a range of partly biologically derived polyester and vinyl ester resins, offering 
‘green’ styrene-free and low VOC resins with high performance. 

AOC March 2012: http://www.aoc-resins.com/web/site/newsinfo/1035//new_firepel_k120_fr_system_halogen-
free_resins_for_lighter_weight_composite 

 

ƒ Russia moves to EU fire safety standards 
Russia has announced its intention to harmonise fire safety standards with the EU. Already around one third 
of the country’s standards are harmonised or correspond to the same basic principles and the remainder are 
under revision. Russia officially recorded nearly 180 000 fires in 2010, killing 13 000 people. Russia has also 
suffered several recent catastrophic fire events recently, including the Lame Horse Nightclub fire (5/12/2009) 
in which over 150 people died after pyrotechnics ignited the plastic ceiling covering and then wooden 
decorations in the club and emergency exits were either not indicated or partly sealed. 

Source: http://en.ria.ru/russia/20120315/172181923.html  

 

ƒ PIN fire safety for vegetable oil polymers 
Different temperatures (60, 90°C) and microwave action were used to bind phosphorus into a sunflower oil 
derived polymer, which was then tested for fire resistance. Diphenyl phosphine oxide (DPO) was reacted into 
high-oleic sunflower oil (ETR) and derivatives in an aza-Michael reaction, producing a phosphorus containing 
triglyceride, which was then crosslinked. Fire behaviour properties of the polymers (with and without reacted 
phosphorus) were tested by (TGA) thermogravimetry and LOI (limiting oxygen index). LOI was increased by 
25 – 50%. The authors conclude that the resulting polymer samples “show excellent flame retardant 
properties” and do not burn in air. 

M. Moreno et al., “Phospha-Michael addition to enone-containing triglyceride derivatives as an efficient route to flame 
retardant renewable thermosets”, Polymer Chemistry in print May 2012: 
http://onlinelibrary.wiley.com/doi/10.1002/pola.26106/abstract  

  

http://www.aoc-resins.com/web/site/newsinfo/1035/new_firepel_k120_fr_system_halogen-free_resins_for_lighter_weight_composite
http://www.aoc-resins.com/web/site/newsinfo/1035/new_firepel_k120_fr_system_halogen-free_resins_for_lighter_weight_composite
http://en.ria.ru/russia/20120315/172181923.html
http://onlinelibrary.wiley.com/doi/10.1002/pola.26106/abstract
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ƒ PIN FR paper structures for packaging and display 
A US patent application from Pregis Innovative Packaging presents printable product transport and display 
structures produced from composite layers of paper and/or corrugated card, with a fire resistant layer 
obtained by treating a paper with PIN FRs (sulfamic acid, diammonium phosphate, boric acid or sodium 
sulphate compounds are cited). The paper and card used can be produced from recycled fibres. 

US patent application: “Fire-resistant print board” 1/3/2012 n° 2012/0052238A1: 
http://www.google.com/patents/US20120052238 

 

 

ƒ Other News 
A study of flame retardants in New Zealand household dust found trace levels of 7 phosphorus-based 
flame retardants and 4 new brominated flame retardants at the order of 0.01 – 2 ng/kg adult human 
exposure. In all cases, these exposure levels were calculated to be several orders of magnitude lower than 
reference doses (RfDs) considered to avoid health risks. “Occurrence of alternative flame retardants in indoor dust 
from New Zealand: Indoor sources and human exposure assessment”, N. Ali et al, Chemosphere, 2012 (in press) 
http://www.sciencedirect.com/science/article/pii/S0045653512004833  

The ‘Flame retardancy of polymers’ blog offers updated information, news and exchange about fire 
behaviour of polymers and fire safety solutions, as well as useful links, conference and meeting dates, a 
video library. http://polymer-fire.com/  

Fire Safe Europe, an association of three companies producing fire-safe insulation materials (Knauf, Paroc, 
Rockwool) offers news and information on fire safety at www.firesafeeurope.eu The association estimates 
that 4 400 people per year are killed by fires in Europe. 

 

ƒ Glossary and abbreviations 
Please refer to the pinƒa Glossary of abbreviations: http://www.pinfa.eu/library/glossary-of-abbreviations 

http://www.google.com/patents/US20120052238
http://www.sciencedirect.com/science/article/pii/S0045653512004833
http://polymer-fire.com/
http://www.firesafeeurope.eu/
http://www.pinfa.eu/library/glossary-of-abbreviations
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ƒ Agenda 
Events with active pinƒa participation are marked: ► 

4-6 June 2012 Lausanne, 
Switzerland 

ETTC European Technical Coatings Congress www.etcc2012.ch  

6-8 June 2012 Zurich, Switzerland SIF2012 – 7th International Conference on Structures in Fire 
http://www.structuresinfire.com/  

11-14 June 2012 Las Vegas NFPA Conference and Expo (US National Fire Protection Association) 
http://www.nfpa.org/displayContent.asp?categoryID=943  

12 June 2012 Berlin, Germany iNEMI European Workshop for the 2013 iNEMI Roadmap (International 
Electronics Manufacturing Initiative) www.inemi.org  

14 June 2012 Tokyo, Japan ► pinƒa Electronics flame retardants workshop “Building the Future for 
Flame Retardants in E&E”, during JCPA (Japanese Printed Circuit Board 
Association exhibition). Information pinfa@cefic.be 

14-15 June 2012 Denver, Colorado ►Fire Retardants in Plastics (AMI) 
http://www2.amiplastics.com/Events/Event.aspx?code=C448&sec=2199  

15 June 2012 Paris, France Conference: fire behaviour of wood in construction. infos@gtfi.org  

29 Jul – 3 Aug Warsaw, Poland 34th International Symposium on Combustion 
http://www.combustion2012.itc.pw.edu.pl/  

9-12 Sept. 2012 Berlin, Germany ►Electronic Goes Green 2012+ www.egg2012.de  

17-20 Sept. 2012 Chengdu, China 2nd International Symposium on Flame-Retardant Materials & Technologies 
(ISFRMT) http://www.isfrmt.org/  

27-28 Sept. 2012 Chicago ►2nd International Conference on Fires in Vehicles (FIVE) 
www.firesinvehicles.com  

17-20 Oct. 2012 Hefei, China 9th Asia-Oceania Symposium on Fire Science and Technology 
http://aosfst.csp.escience.cn/dct/page/1 and 2nd International Symposium on 
Flame-Retardant Materials & Technologies (ISFRMT 2012) www.isfrmt.org  

10-14 Nov 2012 Dammam, Saudi 
Arabia 

4th SFPE-SAC – Fire Protection Conference http://www.sfpe-
saudi.org/2012Conference/index.html  

27-28 Nov 2012 Atlanta, Georgia, USA Minerals in Compounding (AMI) http://www.amiplastics-
na.com/Events/Event.aspx?code=C475  

27-29 Nov 2012 Cologne, Germany Fire Resistance in Plastics 2012 
http://www2.amiplastics.com/Events/Event.aspx?code=473 

*************************** 2013 *************************** 

28-30 Jan 2013 San Franciso, USA Fire and Materials 2013 http://www.intersciencecomms.co.uk  

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

http://www.etcc2012.ch/
http://www.structuresinfire.com/
http://www.nfpa.org/displayContent.asp?categoryID=943
http://www.inemi.org/
mailto:pinfa@cefic.be
http://www2.amiplastics.com/Events/Event.aspx?code=C448&sec=2199
mailto:infos@gtfi.org
http://www.combustion2012.itc.pw.edu.pl/
http://www.egg2012.de/
http://www.isfrmt.org/
http://www.firesinvehicles.com/
http://aosfst.csp.escience.cn/dct/page/1
http://www.isfrmt.org/
http://www.sfpe-saudi.org/2012Conference/index.html
http://www.sfpe-saudi.org/2012Conference/index.html
http://www.amiplastics-na.com/Events/Event.aspx?code=C475
http://www.amiplastics-na.com/Events/Event.aspx?code=C475
http://www2.amiplastics.com/Events/Event.aspx?code=473
http://www.intersciencecomms.co.uk/
http://www.intersciencecomms.co.u/
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