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 Located in Belgium 30 minutes North East of Antwerp 
 200  motivated employees
 27 ha of land , of which +/- 20 are nature and forest
 2020 – 166,9 M € Sales Revenue
 2020 – 7,2 M€ EBITDA
 Majority Shareholder HEMPEL group Germany



Specialty ChemicalsMetals Recycling

 60.000  tons recycled Pb
 1.500     tons recycled Sn, Sb, Ag, Au

 12.000    tons ATO
 6.500      tons Flame Retardant 

masterbatch



1924
Start of Sb oxides 
production

Only producer in the world 
of 100% circular ATO from recycled stream

SPECIALTY  
CHEMICALS

World largest purchaser of 
Antimony metal

World 3rd largest producer of 
Antimony Trioxide (ATO)

ReGen™
ATO



• Over 2,5 millions of fires each year in Europe
• Over 1,4 million fires in the United States in 2018
• Time between start of fire and a non-surviving 

situation
• Reduced last 30 years: from 17 to 3 min
• Average response time fire fighters = 8 min

• 75% to 80% deadly victims in residential building fires
• Every 3 hours somewhere, someone dies in a fire
• About 73% of fatal fires start in living- or bedroom

Goal of FR’s: save lives & material

Some facts
Increased use of plastics in our daily life 



1. Gas phase flame retardants

• Scavenging reactive free radicals
• Inhibiting flame propagation
• Reduce heat
• Examples

• Halogenated FR 
• Red Phosphor
• Phosphates / Phosphinates

FR classes 



Synergists are not effective by themselves but will 
significantly improve the effectiveness of a primary Flame 
Retardant, or will improve subsidiary fire risks such as smoke 
reduction, afterglow, smouldering, …

• Sb2O3

• Borates
• Stannates
• Silicon compounds
• Nanoclays

Synergists



Conventional flame retardant formulations are 
based on halogenated substances. 

• effective in low doses / good thermal stability
• minimal impact on the physical properties of the polymer
• have a good price / performance ratio.
• raw material cost increase 25% - 75%

Flame retardancy of halogens can be boosted 
by the use of  different synergists 

• Sb2O3 is by far the most frequently used synergist

Use of Flame
Retardants in 
Plastics
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REMEMBERING

Design of 
flame retardant 
formulations



• A uniform flame retardant formulation does not exist

• Best route for design of a material to meet a fire risk 
scenario

• Take the polymer of choice (preferably with a low heat release) 
• Consider what FR approaches can work from a chemical 

standpoint. 
• Use FR additives that provide a solution to the fire safety 

shortcoming of the chosen material in a particular FR test

Design of FR 
formulations



More complexity in the combination of requirements for FR 
solutions. 

• Fire norm 
• Performance (mechanical, electrical,..)
• Cost 
• Lifetime, ageing
• Regulatory aspects / safe use
• Circularity, sustainability

Challenges
for FR 
formulations



How to comply to current and anticipate to future regulations

safe use health and environment

recycling participate to a circular economy

climate neutrality reduction of greenhouse gases 

Flame retardants: 
a sustainable
business?



For workers

For end-users / product stewardship (next slide)

Design for 
safe use



For workers

For end-users / product stewardship (next slide)

Design for 
safe use



For end-users / product stewardship

• Use REACH/RoHS registered and approved FR’s 
• RoHS assessment in 2019  no restriction for the use of ATO

• There are no reasons identified to ban ATO from E&E as ATO has no inherent 
risk, when embedded in polymers. 

• The presence of ATO enhances the recycling of the E&E plastics
• REACH evaluation studies ongoing for Sb-based compounds: outcome 

expected in 2024-2025
• Use tools that help to assess flame retardants in end-use 

applications 

Design for 
safe use



• Use REACH/RoHS registered and approved FR’s 
• Use tools that help to assess flame retardants in end-use 

applications 
• Eg.  SAFR® metholodgy from ICL-IP was used to evaluate ATO based 

FR systems

Design for 
safe use



Low migration of ATO in different formulations

Design for 
safe use



Regulation on dust
• Germany OEL/TLV: 0,005 mg/m3 respirable fraction
• Rest of Europe OEL/TLV: 0,5mg/m3 inhalable fraction
• ACGIH: 0,02 mg/m3 inhalable fraction

The potential maximum amount of Sb2O3 that could bloom 
out of the back panel of a 55 inch television under ideal 
circumstances is 500 / 50.000 times smaller 

• assumed room size: 10m x 6m x 3m
• over 2,6 years

Sb2O3 Blooming
In perspective

ACGIH: American Council of Governmental Industrial Hygienists



• Mechanical recycling is the mainstraim recycling technology 
for polymers

• Flame retardant activity seem to be preserved quit well
• Limitations for complex waste streams eg E-waste 

• Different polymers, various additives, substances of concern 
• (Cryogenic) grinding of textiles
• Recycled material can be dosed after Q-check with prime product

• Physical recycling  and Chemical recycling 
• Many projects are ongoing (most of them at lab and pilotscale level)

Design for 
recycling 



good reasons to
recycle antimony trioxide



Life cycle assesment ATO in 2014

Performed by

Sponsored by



Main outcome
Energy and carbon footprint
from mining & metal production



Antimony Trioxide: a global journey

Masterbatch or 
compounding

Trioxide 
production

Natural 
resources

Metal 
productionMining

Concen-
tration

Sb 
recycling

Recycled 
stream

FR 
market

Antimony Trioxide: a sustainable journey



From: Antimony: Global Industry, Markets and Outlook, 2018
Source:  Roskill  

Global antimony material trade 
flow map



Campine estimates global ATO market around 120,000mt/yr

Global antimony material 
trade flow map

FR Catalyst for PET pigments & other

ATO as catalyst in PET 
pigment product
Recycling of PET 

bottles & fibres = 
recycling of ATO

ATO as FR additive in 
polymers and coatings
 Emerging opportunities



Design for 
recycling

Primary (Mining) Sb Sb2O3 
Campine MT



Design for 
recycling

Primary (Mining) Sb

Secondary (Recycled)  Sb

“Green electricity” model or Equivalent Recycled Volume

Sb2O3 from 
metallurgical

& WEEE waste: 
Campine ReGenTM

Sb2O3 
Campine MT



Design for
climate neutrality

Regenerating Sb2O3 from 

metallurgical waste: 

Campine ReGenTM

ton CO2 eq. / ton ATO



Antimony

Critical 
raw 

material
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Economic importance

S
u

pp
ly

 r
is

k

Source: Study on the EU's list of Critical Raw 
Materials (2020) Final Report



2019 2020 2021 20222018

Volumes 
Recycled 

ATO
000 ton

850 2000 3000 3000+762

RESCHEDULING



design for 
recyling projects



• PolyStyreneLoop
• From XPS and EPS (incl HBCD) insulation foam to PS and Br 
• 3000 ton/y demoplant has recently been inaugurated next to ICL-IP plant 

in Terneuzen NL 

Design for
recycling

• Plast2bCleaned: 
• From E-waste recycling 

ABS, HIPS, Br and ATO



Bromine recovery by ICL in Terneuzen
• From XPS and EPS (incl HBCD) insulation foam to PS and Br 
• 3000 ton/y demoplant has recently been inaugurated next 

to ICL-IP plant in Terneuzen NL 

PSLoop



About the project
The overall aim of PLAST2bCLEANED is to develop a human and environmentally safe recycling process for Waste 
Electrical and Electronic Equipment (WEEE) plastics in a technically feasible and economically viable manner. 



The process steps
• Additives are homogeneously distributed and embedded in the polymer
• Dissolution of the polymer makes the additives accessible
• Several separation steps added to retrieve fractions



This Project has recived funding from the European Union’s Horizon 2020 
Research and Innovation Proramme under Grant Agreement N. 821087

consortium



This Project has recived funding from the European Union’s Horizon 2020 
Research and Innovation Proramme under Grant Agreement N. 821087

plast2bcleaned

plast2bcleaned

www.plast2bcleaned.eu



1. Antimony trioxide remains the Flame Retardant Synergist for BFR 

2. Antimony trioxide is ROHS Compliant, REACH evaluation in 2024-5

3. Safe product formats are available and recommended for workers

4. Consumer safety demonstrated

5. Antimony trioxide is already recycled in Belgium, and soon reach 30%

CO2 reduction & criticality addressed

6. Recycling/recyclability of FR’s is on the agenda of the FR industry

6 take-aways



Thank you for your
kind attention


