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pinfa tripled its membership since its creation

The Phosphorus, Inorganic and Nitrogen Flame Retardants Association (pinfa) was established in March
2009 with six founding members; Budenheim, BASF, Clariant, Italmatch, Lanxess and Nabaltec. Since then,
the association saw its membership tripled and has now 4 new full members, Adeka Palmarole, Catena
Additives, Krems Chemie and Thor; and 7 new associate members, Dartex Coatings, Delamin Ltd., DSM
Engineering Plastics, FRX Polymers, Rhodia, Rockwood Clay Additives and William Blythe, plus a mutual
membership with INEMI (the International Electronics Manufacturing Initiative).

The full list of members is available on the pinfa website at www.pinfa.eu/about-us/members.
To receive information on how to become member of pinfa, please contact the pinfa secretariat, at pinfa@cefic.be.
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pinfa Workshop on “Building the future for flame retardants in E&E”

The Phosphorus, Inorganic and Nitrogen Flame Retardants Association (pinfa) organises its second E&E Workshop on
24" June 2010, in Brussels, Belgium. The workshop aims at interacting with direct users of flame retardants and other
stakeholders such as electronic manufacturers, regulators (European Commission, EU Member States, ...) and
NGOs. Speakers will provide further knowledge on projects on Non-Halogenated Flame Retardants, including a look
at the trends and future directions in the management of flame retardants.

For more information, please contact the pinfa secretariat at pinfa@cefic.be.

UK moves forward on furniture fire safety test

The UK Government has published its response and conclusions following consultation to update and clarify the
specifications for the fabric used in tests required to show conformity to the UK Furniture and Furnishings Fire Safety
Regulations, that is the BS 5852 Part 2 test. It is proposed that the test fabric be a polyester, flame-retarded with a
phosphinic acid (2-methyl-2, 5 dioxo-1-1-oxo-2-phospholane). The government concludes that most respondents in the
consultation agreed with the proposal, and plans to now adopt it, after notification of the European Union.

Consultation document and proposal, November 2009: http://www.bis.gov.uk/files/file53555.pdf

UK Government response, March 2010:
http://www.bis.gov.uk/assets/biscore/consumer-issues/docs/10-695-furniture-fire-safety-consultation-
response

PIN flame retardants in the media

Industry media Chemical Watch and CHEManager have presented updates of the current debate on brominated and
PIN (Phosphorus, Inorganic, and Nitrogen) flame retardants. Chemical Watch looks at both the pros and cons of PIN-
based fire safety, pointing out the increasing regulation against on different brominated FRs and the health and
environmental questions raised. Other questions examined include recyclability, cost, required dosing, and the need to
modify production processes. CHEManager describes PIN fire safety as a "sunrise industry”, emphasising that "It is
generally recognized that a number of fire safety standards in Europe may not be as high as they should be,
particularly when one moves from public spaces to domestic fire safety, people's homes". The article concludes that
increasing availability of high-performance non-halogenated PIN flame retardants "politically cleared for use ...
acceptable to environment groups ... may help to unblock several important debates on fire safety."

Chemical Watch ("Briefings" i March 2010 issue): http://chemicalwatch.com/3553

CHEManager-online, Feb-March 2010: http://www.chemanager-online.com/en/topics/chemicals-distribution/alternative-flame-
retardants-association-established
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Electronics substance declaration standards

The International Electronics Industry Association, IPC (www.ipc.org), has published standard reporting tools for
materials declarations between supply chain participants, in order to ensure that equipment manufacturers and
consumers are informed when products contain certain chemicals. The updated list of chemicals which must be
declared refers to both the EU REACH SVHC (Substances of Very High Concern) and RoHS (Restriction of
Hazardous Substances in E&E equipment) lists, as well as the Joint Industry Guide list of some 40 chemicals, and
requires declaration of all brominated flame retardants* and SCCPs (Short Chain Chlorinated Paraffins).

Deca BDE must be declared if "intentionally added", SCCPs and all other brominated flame retardants if > 0.1% by
weight.

Joint Industry Guide JIG-101 list i Material Composition Declaration for Electrotechnical Products:
http://www.ce.org/Standards/browseByCommittee 6365.asp

IPC Committee 2-18B Materials Declaration Task Group: http://www.ipc.org/CommitteeDetail.aspx?Committee=2-18B

RoHS recast: MEPs find compromise on halogenated flame retardants

The Directive on the Restriction on the use of certain hazardous substances
in electrical and electronic equipment (RoHS, 95/2002/EC) has been
revised by the European institutions. For the European Parliament, its
Environmental Committee is in charge of this legislation. The rapporteur, Jill
Evans from the Green Party, had proposed to include brominated and
chlorinated flame retardants in the list of restricted substances for several
equipment categories. After much debate, she agreed to drop her proposed
ban on halogenated flame retardants and PVC as part of the revision.
Together with shadow rapporteurs from the other Parliamentary fractions,
she submitted a document with packages of compromise / consolidated amendments on RoHS. In this document,
brominated and chlorinated flame retardants are listed in Annex IlI, a priority list for further review by the Commission.
In addition, recital 11 is suggested to be changed to “The technical development of electrical and electronic equipment
without heavy metals, brominated flame retardants, chlorinated flame retardants, PVC and hazardous plasticisers [...]
should be taken into account.” The Parliament also sees a need to examine and control the application of nano
materials more carefully. Therefore, a new article 5a was proposed which requests manufacturers to disclose the use
of nano materials and the Commission to develop analytical techniques and an assessment of these materials. On the
2" June, the Environment Committee voted the packages of compromise. The next step is the plenary vote in October
2010 (the vote was previously expected to be held on 2" July 2010 but has now been postponed to October 2010).

European Parliament press release: http://www.europarl.europa.eu/sides/getDoc.do?type=IM-
PRESS&reference=201005311PR75278&format=XML&language=EN
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EU Impact Assessment on Flame Retardant Substitution

In the course of discussions on restricting all brominated and chlorinated flame retardants in the revised RoHS
Directive (see previous article), an impact assessment was commissioned to Europe Economics, a London based
consultancy. The study analyses the feasibility of substitution to alternative halogen-free flame retardants and PVC-free
products and assesses the likely impact of the European Parliament's amendments to the RoHS Directive. The overall
conclusion for flame retardants is that there could be considerable health benefits for the replacement of halogenated
flame retardants, but that the environmental benefit is ambiguous. On the cost side, “halogen-free flame retardants
may be cheaper than those currently used”. However, the assessment of the potential environmental and economic
impacts lacks fundamental technical and market knowledge. The authors concede that they could not perform a
thorough study within the given time frame and due to data gaps. The main points of criticism from pinfa are:

e The authors emphasize the (acute) aquatic toxicity as the crucial environmental endpoint for flame retardants.
However, criteria like persistence, bioaccumulation and (long term) toxicity (= PBT) as well as degradation
products and products of incomplete combustion (like e.g. dioxins) are the critical properties under
discussion. Aquatic toxicity data which are presented are erroneous (on p. 28: aluminium hydroxide does not
exhibit aquatic toxicity due to the extremely low solubility of aluminium, red phosphorus has a low aquatic
toxicity, the data given refer to white phosphorus which cannot be used as a flame retardant).

e Inthe cost benefit analysis, prices are used which are far from commercial reality, because they are based on
catalogue prices from a supplier of laboratory chemicals (see page 39, e.g. Triphenylphosphate at 124 €/kg).
Even though “scaling factors” have been introduced in the recent revision of the report and prices now at least
come into the right order of magnitude, their inaccuracy is still too large to draw any valid conclusions.
Indicative price ranges of flame retardants are given in the pinfa presentation to the European Parliament or
can be deduced from commercially available market reports.

Impact Assessment of some of the European Parliament's amendments on the Commission Recasting Proposal on RoHS (Version
May 2010):

http://www.europarl.europa.eu/activities/committees/studies.do?language=EN

pinfa presentation to European Parliament Environment Committee
http://www.pinfa.eu/uploads/Documents/PINFA-meeting_European_Parliament_RoHS_20100323_Final.pdf

Key computer manufacturers take position

Acer, Dell, Hewlett Packard and Sony Ericsson have taken positions supporting a ban on all brominated flame
retardants in electrical and electronic equipment. The companies support not only proposals to ban HBCD in addition
to Deca-BDE (already banned), under the EU RoHS Directive (Restriction of Hazardous Substances in E&E
equipment), but also suggest that all brominated FRs should be included in this ban (see articles above).

Hewlett Packard notes that such a ban is "technically feasible", and that HP itself intends to completely phase out
brominated FRs from all newly introduced personal computer products from 2011. ACER is quoted as telling the EU
Parliament that such a ban is necessary in order not to delay the introduction of products not containing brominated
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FRs onto the market. ACER already introduced several brominated FR — free Aspire models in January 2010. Sony
Ericsson has stated its commitment to a complete phase-out of halogenated organic substances from its products.
Dell is quoted as supporting a full ban in 2015.

Hewlett Packard position: http://www.hp.com/hpinfo/globalcitizenship/environment/pdf/leadposition.pdf
ACER position: http://www.evertiq.com/news/16573

OEM companies and NGO (European Environment Bureau) joint statement:
http://www.eeb.org/EEB/index.cfm?LinkServiID=AC143499-00BA-5F1E-B1F6C8FD3BAC76F3

High-density electronics group fire safety projects

The “High Density Packaging User Group” (HDPUG) is a non-profit trade
organisation incorporated in the State of Arizona, USA that offers membership
to companies involved in the supply chain of producing products that utilise
high-density electronic packages. Members include Original Equipment
Manufacturers (OEMs) like Cisco, Dell, Oracle, Nokia, Siemens Networks,
down to material suppliers like the pinfa members Clariant and Nabaltec. On
19" and 20™ May 2010, HDPUG held its annual European meeting in Bruchsal,
Germany. After the publication of a “Halogen-Free Guideline” in 2008, there are
now a number of “Halogen-free Projects” ongoing:

e BFR/PVC Cables & Wires: This is a coordinated activity within the
materials/cables manufacturers/fOEMs supply chain to quickly and
thoroughly evaluate the phase out of BFR/PVC in wires and cables.
The cables and wires include internal and external equipment cables
(SATA, ribbon, USB, audio, ...) as well as power cords and power
adaptor cords. Currently, test cables are being manufactured from
materials supplied by project members. The next step is to define the
testing of these cables for electrical, mechanical and fire properties.

e Halogen-Free Materials Database: The goal is to create a
comprehensive online and searchable database of the properties and
performance of halogen-free components and materials available. The
same test methods and sample preparation to generate the data should
be used, and every supplier's data presented in the same format. In a
first step, the database will be set up with laminate materials for printed
wiring boards.

e The Halogen-Free Assembly Reliability Phase 2 aims to identify a PWB assembly that represents the more
complex types of systems that will be transitioned to halogen-free. Suppliers of halogen-free components need
to be identified and the boards will be assembled using a lead-free process. The printed wiring board
assemblies will then be tested and evaluated to verify performance and reliability.

High Density Packaging User Group (HDPUG): www.hdpug.org
HDP User Group Project Facilitator: Jack Fisher: Fish5er@hdpug.org
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Three US States and Wales adopt sprinkler legislation

California, America's most populous state, is the third State to adopt the International Residential Code (IRC)
requirement that sprinklers be fitted in all new homes, including one and two person dwellings. This follows state votes
in New Hampshire and Pennsylvania, as well as in many local communities where the requirement is already in place.
The US Fire Sprinkler Initiative, promoting this fire safety initiative, recently published a report showing that sprinkler
installation in new homes costs an average of US$ 1.61 per square foot covered (17 US$/m?). The US National Fire
Protection Association, NFPA, considers that smoke alarms are no longer sufficient to ensure home fire safety,
because the time necessary to escape in case a fire starts has dropped from 17 minutes 20 years ago to just 3 minutes
today, because of higher fire loads of flammable materials in our homes (plastics, furnishings, fittings ...). Similar
legislation is currently also in progress in South Carolina, Maryland, lowa and New Jersey.

In the United Kingdom, the Wales National Assembly (Cynulliad Cenedlaethol Cymru) has unanimously voted
legislation requiring sprinklers in all new building, including houses and homes. The legislation is expected to become
enacted within a few weeks.

US Fire Sprinkler Initiative http:/firesprinklerinitiative.org/index.asp

US National Fire Protection Association www.nfpa.org

Cost of installing home sprinklers in the USA:
http://www.nfpa.org/newsReleaseDetails.asp?categoryid=488&itemld=40496&rss=sprinklers
UK National Fire Sprinkler Network: http://www.nfsn.co.uk

Non-halogen fire safe polyamide

Scientists have shown that halogen-free phosphorus based flame retardants are very effective in short glass fibre
reinforced polyamides ("Nylon"). Polyamide PA6 from DSM and PA66 from DuPont were tested neat, with 15% short
glass fibre (SGF), with the SGF plus 20% brominated epoxy polymer (BEP) plus 6.5% antimony trioxide (ATO), and
with 12-15% phosphorus based flame retardant combinations. The non-halogen (PIN) flame retardants were a red
phosphorus masterbatch (RPM) for PA6 and an organic phosphorus — aluminium — melamine — zinc borate compound
combination for PA66. The non-halogen flame retardants showed better fire safety behaviour (lower peak heat release,
longer time to ignition, lower fire growth index). Thermal stability of the treated polyamide was shown to be improved
with the non-halogen flame retardants, but deteriorated with the brominated FR which appeared to catalyse polymer
degradation.

Journal of Fire Sciences 2010; 28; pages 87 i 100. N. A. Isitman, H. O. Gunduz and C. Kaynak,
"Halogen-free Flame Retardants that Outperform Halogenated Counterparts in Glass Fiber Reinforced
Polyamides": http://jfs.sagepub.com/cgi/content/abstract/28/1/87
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Flame retardant polypropylene

A recent study from China shows that polypropylene polymer (PP, supplied by Guangzhou Petrochemical Works) can
be effectively fire safety treated using mineral (aluminium and magnesium hydroxide) flame retardants. PP offers good
insulating and processing properties, with good mechanical and chemical resistance, but cannot be used in many
applications because of its flammability. Different doses of the flame retardants, and different particle sizes were tested.
Horizontal burning velocity was decreased by up to 50%. Smoke density was significantly reduced when zinc borate
was added as a synergist.

Polymer International. Volume 59, issue 4, pages 539 i 542, 2009, J. Liang, Y. Zhang, "A study of the flame-retardant
properties of polypropylene/Al(OH)s/Mg(OH), composites"
http://www3.interscience.wiley.com/journal/123193649/abstract DOI: 10.1002/pi.2733

Phosphorus flame retardant and nanoclay synergies

A UK study looks at how phosphorus-based flame retardants and clay nanoparticles act together to provide fire safety
treatment of polyamide (PA6). Different halogen-free phosphorus flame retardants were studied based on aluminium,
melamine and ammonium compounds. The flame retardants lower the thermal degradation temperature of the
polymer, but slow burning by increasing char production and increase residual mass. Hydrogen cyanide emission is
not increased.

Fire and Materials. Volume 33, issue 6, pages 273 - 285, 2009, and volume 34, issue 2, pages 77 i 93. A. Ramani et al.
"Interaction of a phosphorus-based FR, a nanoclay and PA6" parts 1 and 2.
http://wwwa3.interscience.wiley.com/journal/122540367/abstract DOI: 10.1002/fam.1004 and 10.1002/fam.1012

Hotel fire safety

The European Hotels, Restaurants and Cafes Trade Association, HOTREC, has published a guide document on hotel
fire safety management targeting managers and owners. This is the first publication in 25 years to provide an overall
approach to hotel fire safety, and fire safety has been at a standstill in Europe since the 1986 European Commission
"Recommendation” document, which is non-binding, and for which authorities have failed to agree on updates or
legislative implementation. The HOTREC document emphasises the importance of a systems management and fire
performance approach, rather than prescriptions which are often difficult to adapt in older buildings or specific local
circumstances.

The US Fire Administration (USFA) has published a statistics report on hotel and motel fires. Some 3 900 such fires
are reported each year in the USA, causing 15 deaths, 150 injuries and US$ 76 million property loss. The USFA notes
that these losses have been considerably reduced, because of code changes, in particular smoke alarm and sprinkler
implementation, following a series of major hotel fires in the early 1980's.
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HOTREC press release:

http://www.hotrec.org/files/view/1217-d-0210-050-aw-fire_safety - mbs_press_release.pdf

"Guidelines to fire safety in European hotels. Hotel Fire Safety MBS (Management, Building and Systems) Methodology",
February 2010:

http://www.hotrec.org/files/view/1219-mbs_methodology_-_final_version_-_february 2010.pdf

US Fire Administration, Topical Fire Report Series, vol. 10, issue 4, January 2010, Hotel and Motel Fires:
http://www.usfa.dhs.gov/downloads/pdf/tfrs/v10i4.pdf

Abbreviations

Brominated Flame Retardants (BFRs): HBCD: Hexabromocyclododecane TBBPA: Tetrabromobisphenol, PBB:
Polybrominated biphenyls, PBDE: Polybromo diphenyl! ethers, Deca-BDE: Decabromodiphenyl ether

Chlorinated Flame Retardants: SCPP: Short-chain chlorinated paraffins; TCEP: Tris(2-chloroethyl)phosphate
Other: ATO: Antimony trioxide
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Agenda 2010

5-7 July

27-28 July

15-17 Sept.

17-20 Sept.

23-24 Sept.

29-30 Sept.

27 Oct

-3 Nowv.
4-5 Nov.
8-11 Nov.

17-18 Nov.

7-9 Dec.
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Nottingham, UK

Indiana, USA

Shanghai, China

Chengdu, China

Zurich, Switzerland

Gothenburg, Sweden

Dusseldorf, Germany

Cannes, France

Vienna, Austria

Heathrow airport, UK

Dusseldorf, Germany
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InterFlam 2010 and Flame Retardants 2010
http://www.intersciencecommes.co.uk/html/events/if10a.htm
pinfa present as sponsor & exhibitor

iINEMI — Purdue — National Science Foundation Sustainable Electronics
Workshop

http://www.inemi.org/cms/calendar/Purdue_Sustainable Electronics_July201
0.html

5th International Flame-retarding Technology and Flame-retarding Material
Industry Exhibition www.flameexpo.com/en

ISFRMT 2010 - International Symposium on Flame-Retardant Materials and
Technologies http://chem.scu.edu.cn/ISFRMT2010/Committee_e.htm

3" WEEE Forum Conference “Visions for WEEE management and policies
2020” www.weee-forum.org

FIVE — conference on fires in road and rail vehicles
http://www.firesinvehicles.com/en/Sidor/default.aspx

K 2010, International Trade Fair for Plastics and Rubber www.k-online.de
pinfa present as co-exhibitor (Hall 8a/H32)

Textiles Coating and Laminating 2010
www.intnews.com/TCL2010

Going Green Care Innovation — Electronics and the Environment
http://www.care-electronics.net/C12010/

Electrical and Electronic Equipment and the Environment Conference 2010
http://shop.era.co.uk/products.asp?recnumber=1371

AMI Fire Resistance in Plastics 2010
http://lwww2.amiplastics.com/Events/Event.aspx?code=363&sec=1208
pinfa sponsorship
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