
Waste materials for Antimony 
substitution in flame retarded 
POLymers (WAPOL)



WAPOL polymer formulations

POLYMER GRADE No Br, no Sb
and….

PILOT PLANT INDUSTRIAL PLANT COMMERCIAL INTEREST COST
(up to % less)

PP

PP-HB No P 10

PP-V2 No P

PP-V0 Low  P

PA

PA6-V0 No P/low P 25-35

PA66-V0 No P/low P

PA6-25GF-V0 No P 30-35



Supported by:

• The WAPOL results are less than or equal to 
their reference compounds, except WAPOL-
PA6-V0-A (however this has not been used 
for prototypes)

• Best cost savings are for the PP-V2 and PA6-
GF-V0 comparisons.

• General trend toward higher cost with
higher UL94 rating (HB-->V2-->V0).

• The results for WAPOL-PP-V0, WAPOL-PA6-
V0-B and WAPOL-PA6-GF-V0 are nearly the
same. Consider other factors such as
strength, weight, or environmental impact
for decisions.

LCC screening results



Supported by:

• All impact categories 
considered

• Results are similar for PP-
based compounds

• WAPOL compounds have
less impact than
antimony/bromine
compounds (market
counterparts) in 6
categories

LCA screening results



Supported by:

LCA Results- Recycling as End-of-Life Scenario - PA

All results normalised to 
REF-PA6-V0-FR1025

No recycling of 
brominated compounds

WAPOL

Avoided new materials

REF

REF



Supported by:

LCA Results- Recycling as End-of-Life Scenario - PP



Supported by:

WAPOL Prototype production (polyamide)

Demo 1: ashtray 
(Ypsilon, Fiat 500, Fiat 500 BEV, 

Jeep Renegade, Fiat 500X)

0.14 kg



Supported by:

WAPOL Prototype production (polypropylene)

Demo 2: interior trim
(Fiat 500)



Supported by:

WP0 – Implementation plan
Scalability DESIGN PROCESS MATERIALS PRODUCER END USERS

CRF/FCA

CRF/FCA
UNIPD

RISE

VELAWORKS

IRIS AMBIENTE

UNISmart

Value chain • Contacts with potential new compounders to be included in FCA value
chain

• Exploitation of results toward existing players



Supported by:
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WP0 – Market assessment

40.000 t/y ar up to 80.000 t/y in 2025 (2-5 kg/car)
2b€/year (powders 20%)
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