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2014 Year End 
Editorial

As another year draws to a close, we look 
back at the significant events and accomplish-
ments  of our association and also look ahead 
to what changes await us in the new year. 
With fire safety firmly on the agenda, EFRA 
worked hard throughout the year to emphasize 
to policy makers the need to uphold the high 
levels of safety protection offered by estab-
lished regulations in most sectors. Far-reaching 
calls for redefining these standards have been 
forthcoming from several regions, particularly 
in the furniture sector. We find this a worry-
ing phenomenon, especially as some of these 
standards have been established over a few 
decades and well proven to benefit society. 
The motivation for seeking these changes ap-
pears to be a desire to minimize the exposure 
to flame retardants, which of course is no bad 
thing, however there is little recognition of the 
fact that any risks are far outweighed by their 
benefits. We see it as our ongoing obligation 
to highlight this risk benefit argument while 
demonstrating the safety of our products. The 
battle goes on. 
The recognized benefits of using flame retardants 
as a valuable line of defense in fire protection for 
this year’s FIFA World Cup events in Brazil, were 
exemplified in the newly built and modernized 
sports arenas. The inclusion of recently devel-
oped flame retardant technologies incorporated 
into the stadium seating and buildings materials 
(reported in EFRA September Edition) played a 
significant role in meeting the stringent fire safety 
standards required by most sporting events host-
ing vast crowds of supporters.

EFRA’s continued involvement in the recycling 
processes of plastics containing flame retard-
ants has demonstrated our commitment to in-
dustry stewardship programmes for innovation 
and sustainability. Overcoming the difficulties 
posed by identification of black plastics and 
understanding the characteristics of plastics 
in WEEE, miscibility issues between polymers 
and identifying post-shredder separation tech-
niques are several of the challenges recog-
nized for future projects. 

With increasing targets for WEEE in Europe 
and beyond, EFRA has broadened its alliances 
and links with leading experts in the field, at-
tending and participating in significant Euro-
pean conferences such as the IERC, IARC, EoL 
Plastics and Care Innovation whilst supporting 
industry in fulfilling these rigorous targets. 

Other key meetings for the association includ-
ed the EFRA General Assembly held in London 
this year. This saw a change of style, with the 
meeting open to various stakeholders and not 
a closed forum as in previous years. There was 
valuable and positive feedback from attend-
ees who appreciated the presentations and 
the time left for exchanges and debate on the 
various subjects, which included detailed pres-
entations reviewing ‘Global developments in 
fire safety standards’ from Dr. Jürgen Troitzsch, 
(Fire Safety Expert) and the BIS (Department for 
Business, Innovation and Skills, UK) proposed 
amendments to the UK Furniture and Furnish-
ings (Fire) (Safety) Regulations (1988). The re-
cent public consultation results of such should 
be revealed early next year. 

2014 has also seen EFRA adopting its new 
contemporary logo and additional French 
language translations for its website (www.
flameretardants.eu), with German soon to be 
online. Moving towards the completion of our 
fourth forum brochure -‘Keeping Fire in Check’ 
for Transportation, is in our end of year activity 
programme as is making the annual, but equal-
ly very important, reminder of our recommen-
dations for a happy, prosperous and fire safe 
holiday for all our readers and their families.

Wishing you 

every happiness 

for Christmas and 

the New Year 

celebrations!

Philippe Salemis
Director, EFRA



Fireaway!

EFRA December 20142

On 9 May 2013, the Conference of the 
Parties (COP) of the UNEP Stockholm 
Convention decided to list Hexabromo-
cyclododecane (HBCD) as a Persistent 
Organic Pollutant (POP). HBCD was 
listed with a specific five-year exemption 
allowing continued production and use in 
expanded polystyrene (EPS) and extrud-
ed polystyrene (XPS) in buildings for the 
countries that choose to use it. The deci-
sion entered into force on 26 November 
2014 for most countries. However, the 
EU has opted out of the listing until 21 
August 2015, to ensure coherence with 
the sunset date for HBCD under REACH. 
Following the listing the UNEP Basel Con-
vention was tasked with the development of 
Technical Guidelines on the environmentally 
sound management of waste consisting of, 
containing or contaminated with HBCD. 
For this new chapter in the UN discussions, 
HBCD producers represented by EFRA, 
and users in the polystyrene insulation foam 
sector represented by PlasticsEurope and 
Exiba, have continued their close coopera-
tion in working together as part of the Euro-
pean HBCD Industry Group. 
The HBCD Industry Group has become 
a member of the Basel working group 
(known as the Small Intersessional Work-
ing Group on POPs Waste charged with 
developing the Technical Guidelines) and 
provides expertise on the substance and 
its use in polystyrene foams in order to 
ensure that the recommended waste man-
agement options are practical as well as 
effective. One of the key recommenda-
tions which the HBCD Industry Group has 
been advocating, is that Municipal Solid 
Waste Incineration (MSWI) becomes an 
appropriate option for the waste man-

agement of polystyrene foams containing 
HBCD, as has been demonstrated in a 
real life investigation carried out by the 
polystyrene insulation foam sector at a 
state-of-the-art incinerator located in Wür-
zburg, Germany.
In October, the HBCD Industry Group 
cooperated with a value chain actor, the 
European Manufacturers of Expanded 
Polystyrene (EUMEPS), to submit comments 
on the low POP content limit for HBCD, 
namely the threshold above which waste 
should be managed in an environmentally 
sound manner in line with the Basel Con-
vention. The HBCD Industry Group and 
EUMEPS support a limit of 1,000 ppm 
for HBCD, as this would be a pragmatic 
value that would ensure the protection of 
human health and the environment and 
could reasonably be implemented by Par-
ties and stakeholders in the waste sector. 
This lower POP limit is also expected to al-
low the recycling of polystyrene foams that 
do not contain intentionally- added HBCD. 
The lower POP limit and the Technical 
Guidelines are expected to be adopted by 
the Conference of the Parties of the Basel 
Convention in May 2015 (COP-12).

In another example of successful coop-

eration with the value chain, EFRA mem-

ber companies continue to work with 

downstream users to keep potential flame 

retardant emissions to the environment to 

a minimum through the implementation 

of best practices via the VECAP product 

stewardship programme. The most recent 

VECAP report (2013 edition) shows for 

HBCD that overall participation of actors 

in the programme continued to increase, 

covering 99% of the HBCD volume sold 

by EFRA members in Europe. It also 

shows that 100% of the HBCD packag-

ing waste was handled in a responsible 

manner (97% was incinerated while 3% 

went to controlled landfill). 

These experiences with HBCD show that 

joining forces within the value chain can 

help achieve significant results. EFRA 

member companies are committed to 

continue working together to promote the 

environmentally sound management of 

flame-retardants throughout their lifecycle. 

Please contact EFRA for more information 

on flame-retardants and their role in poly-

styrene foams.

The HBCD Industry Group:  
Working Together with the Value Chain

REGULATORY
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Family - Bringing together all our loved ones is a great source of pleasure at Christmas. 
Remind each one of keeping it safe and saving resources

Ignition sources and illuminations - Turn them off, conserve power and reduce the 
chances of fire-inducing electrical failures or short-circuits

Recycle what you can! Reuse wrapping paper or collect it in one box away from 
flames. Remember responsible disposal of unused papers and electrical gadgets 

Electrical and electronic devices - switch them off when going out or retiring for 
the night - it saves power and could save your life! Overloading your power sources is 
dangerous too

Smoke alarm - make sure yours is working correctly and change the batteries 
routinely. It’s your warning signal, don’t ignore it!

Accidents can happen if you are absent-minded. Keep candles and open flames 
guarded at ALL times. Extinguish them if you are not going to be present in the 
room

Fires are a great source of warmth and add atmosphere and ambiance to any 
celebration. However, keep your fireguard in front of the fire and put out burn-
ing embers before you leave the room

Eco-consumer - economize and remember your ecosystem. You can save 
your and others’ living environments by being eco-friendly

Trees - Don’t leave your Christmas tree lights on all the time - Turn them off. 
Pull out the power source. Your tree should be fresh (preferably even with 
roots to replant if possible). Dry trees with falling pines can alight fast and 
furiously. You can spray it with moisture if necessary

Year-end! Make this a good one to remember with safe handling of 
any fireworks. Please keep your resolution for a fire free and fire safe 
year ahead!
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Let’s make this a sustainable, fire safe Christmas!

Fireaway!



Fire prevention is a necessary element of our 
daily lives that we, in industrialized countries, 
often take for granted. With the increasing 
amount of synthetic products on the market 
(often containing flammable substances), it is 
essential to ensure that appropriate fire safe-
ty standards are introduced or maintained 
and strengthened in order to reduce injuries, 
loss of life and property damage.
Every day, the general public will routinely 
use one or more that pose a fire risk: trans-
port, electrical goods and furnishings, many 
of which require higher fire safety by the ad-
dition of flame retardants to meet stringent 
levels of fire protection; they are well-recog-
nized as an essential tool in the first line of 
defence against the dangers of fire.
It is an unfortunate fact that fire safety stand-
ards are often developed in response to 
a catastrophic fire or a trend of incidents, 
which has resulted in major casualties.  His-
tory is full of such examples of reactive ac-
tion, from the Roman period, through the 
Great Fire of London in 1666 and leading 
up to modern times. And this is an ongoing 
saga - even in the 21st century, we can cite 

several such tragic examples – a nightclub 
fire in Brazil in 2013, a cultural centre in 
China and a tower block fire in London, 
both in 2009, all led to investigations and 
actions by the concerned authorities to ad-
dress the fire safety issues.  And these ex-
amples do not include fires arising in mass 
transportation such as trains and buses. 
The point is that fires arising from man’s ac-
tivities continue to claim lives even in today’s 
world. We offer the view that fire prevention 
through higher flammability standards for 
products in certain areas could make a dif-
ference, coupled with greater cooperation 
between governments in working on this 
common threat.    
The process of standardization involves 
bringing together a range of stakeholders 
around the table such as manufacturers, 
consumer organisations, test houses and 
government representatives; the process 
therefore takes time, sometimes 10 years 
or more to arrive at a standard that every-
body is happy with…but when a standard 
sets high performance requirements it can 
make a huge difference. 

There are several major independent or-
ganizations that develop standards. They 
are classified by their role, position and 
extent of their scope and influence on the 
local, national, regional (EU) and interna-
tional standardization arena. (CENELEC, 
CEN, ASME, ASTM).
The three largest and most established in-
clude the International Organization for 
Standardization (ISO), the International Elec-
tro-technical Commission (IEC) and the Inter-
national telecommunications Union (ITU). 
Fire Safety regulations, classification systems 
and fire testing have become increasingly 
more international, following global market 
trends such as for the maritime, aviation and 
electronics industry, are interoperable, 
In Europe, however, policy standards for 
buildings, furnishings and railways are 
mostly under national control, although 
there has been further harmonization of 
construction products and inter-country rail 
systems towards more international fire 
safety standards.
Reviewing the breadth and depth of inter-
national fire safety standards in the market-
place, gives an indication of the complexi-
ties of fire protection management today. 
Most of these standards are performance 
related and do not actually prescribe the 
use of any one or more of the fire safety 
toolbox solutions.
Where fuel loads and potentially flammable 
materials are constantly on the increase in 
the public domain, most manufacturers’ first 
choice has been the use of flame retardants 
to meet the requirements of fire safety stand-
ards around the globe.
We are planning to cover the topic of fire 
safety standards in more depth in a future 
edition of our newsletter. 
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Managing E-waste  
in the Developing World

GREEN MATTERS
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The rising tide of electronic equipment 
production and distribution worldwide has 
brought in its wake a burden of “E-waste” 
that has frequently been exported to the de-
veloping world ; quite often,  such waste 
is  disposed of in a dangerous and envi-
ronmentally unfriendly way. This unpleas-
ant and often dangerous by-product of the 
electronic age is having far-reaching con-
sequences, including serious health risks to 
local populations and the environment.

It is now well recognised that this growing 
global consumption resulting in the (often 
illegal) trade of e-waste inextricably links 
First and Third world countries through both 
economic development and environmental 
degradation. This environmental injustice is 
now being addressed on an international 
scale in finding sustainable solutions to our 
E&E consumption.
The greening of manufacturing processes 
and recycling has been underway for some 
time but it has taken time for industries to 
come together to professionally and respon-

sibly address the e-waste management. 

Responsible manufacturers are now step-
ping up their stewardship programmes 
with the take-back policies which had an 
estimated £620 million value in 2013 
and furthermore, a commitment to interna-
tional alliances, dedicated to enabling and 
speeding up recycling infrastructure facili-
ties in developing countries.
One such example is the UNIDO (United 
Nations Industrial Development Organisa-
tion) who together with Dell (who already 
commenced a programme in Kenya last 
year), will create a regional e-waste recy-
cling facility to help local communities con-
trol contamination from waste containing 
hazardous substances, some of which are 
currently listed in RoHS in Europe.
This alliance aims to put collection frame-
work guidelines in place which will be 
shared and replicated by both local and 
regional governments to become regulatory 
policy. It also is working on sustainable fi-
nancing policies to enable and incentivize 
further e-waste management programmes.
Another organisation behind these ini-
tiatives is the NGO Basel Action Network 
(BAS) who has just instigated the e-stewards 

market place with an organisation called 
‘Retrace’ allowing business to register items 
they are trying to offload. It also supports 
scrap materials trading and the sales of re-
furbished equipment.

It is hoped that with new certification pro-
grammes to guide companies in selecting 
disposal partners together with international 
alliance’s efforts, both transparent commer-
cial and sustainable solutions will be further 
developed for the growing e-waste dilem-
ma facing the developing world.

EFRA companies have been engaged in EU 
funded projects for some considerable time 
to ensure our responsible contribution to the 
effective management of e-waste contain-
ing flame retardants.

Link to EFRA Recycling Project



This 10th Going Green – CARE 
INNOVATION 2014 conference took 
place from November 17-20, 2014 in 
Vienna, Austria.
A wide range of over 180 experts from 
industry, academia, the European Com-
mission and NGOs at the conference 
gave valuable insights in to how the 
electronics industry, scientists and regula-
tors approach the global challenges of 
sustainability and climate change, work-
ing together towards a Resource Efficient 
Economy.

Legislative actions, higher energy efficien-
cy, less resource consumption, new ap-
proaches towards sustainable develop-
ment, re-use and recycling were amongst 
the key topics.

EFRA lead the E&E subgroup and gave 
a presentation regarding the recycling of 
plastics containing flame retardants (FRs) 
coming from flat panel TVs.

EFRA was able to demonstrate the tech-
nical feasibility of manually dismantling 
large parts of plastics-containing-FRs for 
re-use in the same application. It is evi-
dent that with the scale of economy and 
the low volumes of high quality plastics 
available today, higher recycling rates 
continue to be a real challenge tfor being 
a positive business model. 
With the upcoming requirements of the 
WEEE directive and at the request of 
the European Commission to undertake 
further research (Horizon 2020), it is ex-
pected that solutions can now be found. 

There is a strong drive for certain OEMs 
like Philips, TP Visions and Dell to start 
using recycled plastics in their end prod-
ucts to work towards the recently defined  
‘circular economy’1. The greatest 
hurdle with this is to convince company 
management to put in place such a pol-
icy from research phase through to the 
final product. However, some companies 
presented successful examples of prod-
ucts that contained a high rate of recy-
cled plastics. Philips’ presentation exhib-
ited their efforts with an adapted Senseo® 
coffee machine made from different types 
of recycled plastics. 

TP Visions also showed during recycle tri-
als, that it is possible to re-use recycled 
television PC/ABS plastics with flame 
retardants for further TV casings and a 
presentation from Dell showed that up to 
13% of recycled plastics is currently be-
ing used in their E&E equipment.
Within the scope of ‘Going Green’, there 
were several presentations concerning re-
quirements for using raw materials and 
chemicals. As a result of the many regula-
tions including white and black lists and 
Ecolabels, it is extremely difficult to satisfy 
all product criteria using the best materi-
als available today.

EVENTS REPORTING

Going Green  
CARE INNOVATION 

Fireaway!
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1.  http://cor.europa.eu/en/activities/stakeholders/Documents/COM(2014)%20398%20final.pdf



Future Events 2015
Title Information Location

Jan. 21-23 14th Int. Electronics Recycling Congress IERC 2015 www.icm.ch/ierc-2015 Salzburg, Austria

Jan. 21-23 The Coatings Summit www.european-coatings.com/Events/The-Coatings-Summit-2015 Miami, USA

Jan. 27-29 Thermoplastics Concentrates www.amiplastics.com/events/event?Code=C623 Florida, USA

Feb. 2-4 Fire and Materials 2015 www.intersciencecomms.co.uk/html/conferences/fm/fm15/fm15cfp.htm San Francisco, USA

Feb. 3-5 Polyethylene Films www.amiplastics.com/events/event?Code=C634 Florida, USA

Feb. 4 EIPC-ICL -EFRA Workshop www.eipc.org/eipcevent/2015-february-eipc-cefic-efra-workshop/ Munich, Germany

Feb. 5-6 EIPC Winter Conference www.eipc.org/eipcevent/2015-eipc-winter-conference-munchen/ Munich, Germany

Feb. 10-11 Polymers in Photovoltaics www.amiplastics.com/events/event?Code=C647 Düsseldorf, Germany

March 3-5 Cables 2015 www.amiplastics.com/events/event?Code=C620 Cologne, Germany

March 18-19 Green Polymer Chemistry www.amiplastics.com/events/event?Code=C637 Cologne, Germany

March 25-27 Int. Automobile Recycling Congress www.icm.ch/iarc-2015 Berlin, Germany

May 12-13 Fire Retardants in Plastics 2015 www.amiplastics-na.com/events/Event.aspx?code=C648&sec=4695 Denver, USA

May 17-20 Flame Retardancy Advances of Polymeric Materials www.bccresearch.com/conference/flame2015 Stamford, Connecticut, USA

June 22-25
Fire Retardancy and Protection of Materials/ Bench 
Scale Fire testing

www.frpm2015.bam.de/en/home/index.htm Berlin, Germany

Sept. 23-25 20th Int. Congress for Battery Recycling tba Montreux, Switzerland

Oct. 16-21 Busworld Kortrijk http://kortrijk.busworld.org Kortrijk, Belgium

Nov. 10-13 Electronics Recycling Asia WRF info@icm.ch Singapore

EFRA December 20147
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WEEE reuse & recycling targets (1)

2015
80%*

2013
75%

2015
70%*

2013
65%

Iron & steel

Aluminium

Cables

LCD display

Circuit boards

Other plastics

Housing plastics 
(PC, ABS, HIPS, 

PMMA)

WEEE recovery target (2)

Flat panel 
display  
(FPD)

Data: Huisman & Salhofer

Recycling of Plastics from 
LCD Television Sets
Pilot project on plastics mechanical recycling 
from post-consumer flat panel display-LCDs

European Flame Retardants Association  

www.flameretardants.eu

In 2013, EFRA finalized a pilot project on the recycling of plastics containing flame retardants from LCD (liquid crystal display) 
television sets (TV) in cooperation with the REWARD and PRIME projects. Important partners of the project included TV 
manufacturers, plastics & flame retardant manufacturers, waste management operators, recyclers and knowledge centers. 

EFRA is committed in contributing to the achievement of the highest possible recycling rates and to produce high/quality 
recyclates from waste containing flame retardants (FR). Plastic waste from LCD sets containing flame retardants is a fast increasing 
waste stream, which is forecast to represent a total annual volume of 100,000 tons in Europe and with the recast EU WEEE Directive 
targets of 2012, it is therefore essential to provide proof of recyclability for these plastics. 

The aim of this study:
To analyze the technical feasibility of recycling flame retardant plastics and to demonstrate closed-loop recycling of flame retardant 
plastics from end-of-life TV sets, whilst considering both economical and ecological constraints. 

WEEE: a growing resource 
In Europe the annual amount of waste plastic originating 
from Waste of Electric and Electronic Equipment (WEEE) is 
expected to increase to 2.5 million tons, of which 700,000 
tons is expected to contain FRs. 

In addition, up to 3.9 million tons of similar engineering plastics 
can be expected to arise in Europe from End-of-Life Vehicles 
(ELVs). From the collected WEEE, only 12% wt. of plastics 
and almost no FR plastics are currently recycled in Europe. 
Furthermore, over 50% wt. is already exported from Europe and 
for plastics from ELVs, similar recycling rates are expected.

Materials from WEEE are very diverse. They can include 
potentially harmful pollutants such as lead, chromium VI, 
cadmium, mercury. Yet at the same time, WEEE can also 
contain valuable resources like precious metals, and of 
course a substantial amount of high quality engineering 
plastics. Therefore,  WEEE should be seen as a haven of 
growing resource.

Higher EU recycling targets needed 
for plastics 
In the EU, WEEE is managed under Directive 2012/19/
EU (WEEE Directive), which includes stringent recycling 
targets for WEEE collection, as well as recovery, reuse and 
recycling targets. These recycling and recovery targets 
range from 50% to 80% wt. For the post-consumer LCD 
televisions, waste stream percentage targets will increase 
for recycling from 65% to 70% wt. in 2015, and for energy 
recovery from 75% to 80% wt. Around 26% wt. is FR 
and some categories contain up to 30% wt. so plastics 
need to be recycled to meet these targets.  In addition, 
the European Commission has the ultimate goal of zero 
landfill by the year 2020 as stated in the EU Greenpaper.  
(http://europa.eu/rapid/press-release_IP-13-201_en.htm). 
Therefore, without further developing recycling of the 
plastic components from LCDs, the relevant EU recycling 
targets will not be met.  

WEEE Directive recycle targets and plastics of TV sets 
materials recycling- Graph 1.

The graph depicts the materials balance from FPDs, compared to 
WEEE directive reuse, recycling and recovery targets. 

The materials distribution from post-consumer flat panel display 
units (FPDs) varies from one model to the other.  FPDs are a 
combination of plasma screens and LCDs, which also include LED 
and OLED TV sets. On average, the plastics fraction represents 
around 40% wt. It is clear from Graph 1. that mechanical recycling 
of the plastic fraction from FPDs will be critical to meeting the re-
casted WEEE directive targets for reuse and recycling.

(1) Includes reuse & recycling (see thereafter) as well as energy recovery. (2) Includes reuse of parts materials recycling
* Targets applicable to brown goods from the Common Position on the recast WEEE Directive (2011)



More flame retardant plastic from LCD TV sets and also more LCDs are reaching 
their end-of-life
A CENELEC standard, applicable to television sets since July 1. 2010, 
requires that external housing resists candle flame ignition (EN 
60065/A11: 2008), which will result in a significant increase in the 
share of plastics from LCD TV sets that contain FRs (UL94 V1 or better). 

Also TV sets have undergone a major evolution, with a shift away 
from traditional Cathode Ray Tube (CRT) technology to newer 
technologies i.e. Flat Panel Displays (FPD) including LCD/LED and 
plasma technologies. The production of CRT TVs rapidly decreased 
while the production of FPDs dramatically increased; from a few 
thousand up to almost 200 million FPDs globally in 2013 (see Graph 
2). Normally these TVs will appear via a shift in the WEEE fraction for 
CRTs (10-15 years) and for LCDs (average 7 years) later.
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Graph 2

The LCD recycling pilot project
Problem: Despite the amount of valuable materials contained 
in WEEE, and the targets and regulatory obligations related to 
their recycling, only 12% wt. of the collected WEEE plastics were 
recycled in Europe in 2010, according Plastics Europe. 

Objective: To advance the techniques enabling high rates 
for closed-loop recycling of the plastic fraction containing 
phosphorus based or brominated flame retardants of Flat 
Panel LCD Displays. 

Methodology: The project analyzed the technical feasibil-
ity and economic viability of closed loop recycling of End-of-
Life LCD TVs, through selective collection, dedicated shred-
ding or disassembly, separation and marketing of recovered 
substances for reapplication in LCD housings or similar ap-
plications.

The project was split into 3 parts: plastic properties analysis, 
recycling trials and miscibility testing.

1. Plastics properties 

Objective: characterization of the waste stream and analysis 
of the quality and value of disassembled fractions is necessary 
to obtain the highest possible recycling rates (the plastics 
PC/ABS and HIPS/PPE with phosphorus based FRs (PFR) plus 
HIPS and ABS w/ and w/o brominated FRs (BFR) and ATO 
(antimonyTrioxide)) from 500 LCDs single manual removed 
back cover.

Results 
•  17% of plastic covers contain HIPS /2 types of BFRs plus 

26% wt. PC/ABS with PFRs
•  A recycler checked possible new outlets via TP Vision which 

was working well
•  Physical properties of aged plastics with PFRs/BFRs were test-

ed by SABIC, Bayer, Styron and Total and further mixed with 
virgin plastics (80-90% wt.). They showed good recyclability 
and could be successfully re-used in the same application 

•  For aged plastics, additional additives can be required.

2. Recycle trials (manually and mixed):

Objective: To obtain correct information on the efficiency 
of sorting real-life post-consumer plastic mix (PCR) from 
LCD TV sets into “single type” plastics for reapplication into 
articles with same applications as the original, in this case to 
be used as housing plastics. 

Results
•  Separation of plastics with BFRs using XRF and DE-XRT 

(Dual Energy X-Ray Transmission) was satisfactory
•  Identification of a black plastics issue for sorting and 

identification using sliding spark (SSSP) and FTIR hand scanner
•  Density separation PC/ABS and HIPS/PPE requires further 

investigation and optimization
•  Due to many (up to 300) types of plastics, there are 

challenges for high precision sorting

3. Miscibility Test

Objective: Miscibility effects were measured for the 
different plastics with the objective of understanding and 
quantifying effects of contaminants (PMMA; ABS; HIPS; PPE; 
PC; PET; … with/without FRs) on virgin plastics (HIPS/PPE 
and PC/ABS with PFRs) used in LCD back covers. 

Mixtures of 1, 5 and 10% wt. contaminants in virgin plastics 
were prepared, in order to characterize effects and analyze 
physical properties, to predict the level of separation needed 
during identification and sorting trials.

Results
•  Effect of PMMA and ABS in PC/ABS is lowering the physical 

properties
•  2% wt. of contaminations of other plastics can already have 

a substantial negative effect on plastics physical properties.



Results/key findings of the LCD 
recycle project and other supporting  
tests:
•  In LCD housing, only a few type of plastics with or without 

FRs are present, mainly PC/ABS and HIPS/PPE with PFRs/
ATO and HIPS or ABS with BFRs plus HIPS – ABS and ABS/
PPMA with no FRs

•  Typical weight for the back cover of an LCD is 1.6 kg for a 
33 inch size

•  After disassembly and plastic identification, PFR PC/ABS 
can directly be reapplied to housing components. Based on 
the determined plastic density distributions and separation 
efficiencies of optical sorters, a purity of 82% was calculated 
for PFR PC/ABS separated after size-reduction 

•  PC/ABS and HIPS/PPE with PFRs can be recycled. However, 
attention needs to be paid to the effect of moisture on PC 
molecular weight. In general, plastics containing BDP (BPA-
Diphosphate) as FR additive are more stable than those 
containing RDP (Resorcinol-Diphosphate); HIPS/PPE is less 
susceptible to moisture than PC/ABS

•  HIPS with BFRs/ATO used in LCDs has nearly the same 
physical properties because no PC is needed and as such, is 
more stable for recycling.

Summary main reasons for low 
plastics recycle rate (3% of all WEEE 
plastics EU)
•  Lack of information on the polymer type and FR applied 

in EEE

•  For manual dismantling so far, there is no reliable identifica-
tion system for black plastics

•  Scale of economy 20,000 ton/y recycling vs 300.000/y tons 
of production

•  > 300 different plastics types used in E&EE 

•  Limited understanding of the effect of the mixing of 
different plastics on the physical properties 

•  Aging of plastics (UV stability/oxidation), humidity and 
thermal stability

•  Cross contamination: interaction between different types of 
plastics, moisture and additives can result in lower physical 
properties of recyclates

•  Today, recycling can be economically viable for certain 
plastics and there are technical challenges due to the low 
volumes of waste plastics from LCDs and the large variety 
of plastic types

•  Mechanical recycling of plastics is still a developing industry 
in Europe. 

Conclusion:

Further research is needed on identification and 
sorting techniques supporting manual dismantling. 
EFRA, KU Leuven and Recycle Consults are currently 
setting up follow up projects.

Average plastic composition of LCD TVs and WEEE (as obtained from prior research)
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sector group

The European Flame Retardants Association (EFRA) brings together the 
leading companies, which manufacture, market or use flame retardants 
in Europe. EFRA covers all types of flame retardants: chemicals based 
on bromine, chlorine, phosphorus, nitrogen, inorganic compounds and 
intumescent systems.
EFRA is a sector group of Cefic, the European Chemical Industry Council.
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