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Fire Safety

Fire Safety refers to the set of measures, practices,
and systems designed to prevent the initiation of
fire, limit its spread, protect life, property, and the
environment, and ensure safe evacuation and
emergency response in the event of a fire.

Sustainability

Sustainability refers to "meeting the needs of the present
without compromising the ability of future generations to
meet their own needs.” [1] It is supported by three
interconnected pillars: environmental, economic and
social. All three pillars must®e addressed and balanced.
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Fire Safety

Fire Safety refers to the set of measures, practices,
and systems designed to prevent the initiation of
fire, limit its spread, protect life, property, and the
environment, and ensure safe evacuation and
emergency response in the event of a fire.




Fire safety objectives

Active Protections:
Sprinklers, alarms, smoke control systems

- The safe evacuation of occupants

Passive Protections: The preservation of material properties and
Fire-resistant materials, structural integrity

compartmentation, fire doors, increase the
reaction to fire of materials etc. The continuity of operational functionality

The protection of the environment from
fire-related damage

The safeguarding of cultural heritage and
Flame Retardants and Smoke Suppressants —




n Fire Safety: reaction to fire FNEL

- In the EU CPR made the test more severe in terms of standards and requirements

- Increase of consumption of flame retardants and smoke suppressants

- EN 13501-1; EN 13501-6
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n Fire Safety _eved)

Fire Scenario number 1: 3 minutes between ignition and flashover
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https://onlinelibrary.wiley.com/doi/epdf/10.1002/fam.949

n Fire Safety _eved

Fire Scenario number 2: 10 minutes between ignition and flashover
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https://onlinelibrary.wiley.com/doi/epdf/10.1002/fam.949

Fire Safety FES

Fire Scenario number 3: 15 minutes between ignition and flashover

heat release is the “single most important variable in fire safety”
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https://onlinelibrary.wiley.com/doi/epdf/10.1002/fam.949

n Fire Safety I =

Fire Scenario number 4: 15 minutes between ignition and flashover (the point of non-return), dense smoke
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https://onlinelibrary.wiley.com/doi/epdf/10.1002/fam.949

n Fire Safety _eved,

Fire Scenario number 5: 15 minutes between ignition and flashover (the point of non-return), no dense smoke

Smoke Suppressants [28]

More Flame Retardants

1000 °C —

CO monoxide

Ignition
lashover

Hot air (> 80 °C)

650 °C  —]

Heat

Collapse of the structure

temperature

Escaping time

»
|

Time [min]
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n Fire Safety X EE »

EN 61034-2 (figure a) and EN 50399 (Figure b): transmittance [%] of several kinds of cable. Standard CPR cable in
class Cca s3 d1 a3 on the market is

Actually, B2ca s2 d0 a3. (black) FRLS (red) has almost a s1b class, low smoke acidity cable (yellow) a s1b class.
Comments on Ref. 26
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Fire Safety eves.

NFPA 262:Plenum compounds vs. standard PVC compound for cable without smoke suppressants
Some Density Rating [%] a.t. ASTM D 2843. Plenum compound is much more below 60 %

F50.0 Control F50.15 (30 phr of AOM)
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n Fire Safety _evely .

CO emission

Performing EN 50399 the measure of smoke production and CO o . ®

0,0045

from low smoke acidity cable decays in time (yellow curve, Figure 0004

—— Special HFFR

a), while CO HFFR increases (green curve, Figure a)[28]. CO o
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n Route to Sustainability HEEE
A

The evaluation of ®
toxicological profile of the
substance is just one of
the aspects to measure
sustainability

Sustainability

Sustainability refers to "meeting the needs of the present
without compromising the ability of future generations to
meet their own needs.” [1] It is supported by three
interconnected pillars: environmental, economic and
social. All three pillars must®e addressed and balanced.




n Route to Sustainability: Flame Retardants N ES

Other polymers

PVC

~ 12000 tpa in PVC ~ 12000 tpa in other polymers

Antimony Trioxide

Zinc Borates ~ 12000 tpa in PVC WETEE]

Organobromines Marginal Significant

Significant Significant

Significant Marginal

Incipient Lewis Acids
Significant Marginal

ATH Significant

Marginal

Other FR Fillers Marginal

Nitrogen based Significant




n Route to Sustainability: Flame Retardants X EE »

Other polymers

PVC

Antimony Trioxide Everywhere In combination with OB or CCP

Zinc Borates Everywhere To reduce ATH

Organobromines Only DBDPE in coated fabrics Everywhere

PhN, HPP, PhO, RPh, Phosphates

Aryl phosphates

Cyclic Chlorinated compounds

MCCP, LCCP, CL esters

ZnO, Zn Molybdate, AOM

Incipient Lewis Acids

Especially in cables Synergistic with ATH

Especially in cables

ATH Especially in cables

Marginal

Other FR Fillers MGC, HHM,

Nitrogen based Intumescent systems



n Route to Sustainability: actions in the EU FNEE .
| REACH ACTIONS

REACH ACTIONS
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n Route to Sustainability: actions in the EU FNEL

REACH ACTIONS

e

ECHA FURTHER TESTs SVHC

@ Restriction

proposal




n Route to Sustainability: actions in the EU FNEEL

ECHA Report NOV/23

& 2024

- .

ECHA Report on DEC/24 Others ongoing

SVHC List

PVC and its Strategy on FR.
additives



n Route to Sustainability: production methods S EE »

Localities for Brucite
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n Route to Sustainability: production methods FNEL .
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n Route to Sustainability: the impact of ingredients -5/c%-

End of Derogation to
Reg. (EU), 2023/923 || Reg. (EU) 2023/923

PVCarticles should not use Lead at PVC articles containing recovered
concentraiton > 0.1% w/w flexible PVC

En

Reg. (EU), 2018/2005

Plasticized materials should not contain
DEHP at concentraiton > 0.1% w/w




n Route to Sustainability: the impact of ingredients 2/c%-.
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n Route to Sustainability: the impact of ingredients (&S -
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n Route to Sustainability: the impact of ingredients (& -
Renewable @
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X Route to Sustainability: the impact o FNEE -
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Mechanical
Recycling

Floreale: scraps from cables Less 0,1 % of Lead

Post industrial is completely recyclable

Post consume

Less 0,1 % of DEHP

Many other articles




n Between Sustainability and Fire Performances

PVvC
CABLES"Y 28

SPVCK70 100,0 100,0 100,0 Density [g/CC] 1,509 1,529 1,509
DINP 49,0 54,0 49,0 Hardness [Shore A] 86 86 86
MCCP 10,0 0,0 0,0 Tensile Strength [MPa] 13,0 12,4 13,0

Elongation at break [%] 258 245 258
Chlorinated Esters 0,0 0,0 10,0 01 [%0,] - ” "
CaCO; 26,0 20,0 26,0 Lead [% w/w] 0,0 0,0 0,0
Brucite 50,0 56,0 50,0 ATO [% w/w] 1,99 2,44 1,99
ATO 5,0 6,0 5,0 Zinc Borate [% w/w] 1,99 2,03 1,99
Zinc Borate 5,0 5,0 5,0 Brucite [% w/w] 19,94 22,74 19,94

BPA [% w/w] 0,00 0,00 0,00
IX 1010 0,2 0,2 0,2

MCCP [% w/w] 3,99 0,00 0,00
Stabilizer CZ 5,0 5,0 5,0 DEHP [% w/w] 0,00 0,00 0,00
FT Wax 0,5 0,1 0,5
TOT 250,7 246,3 250,7



n Between Sustainability and Fire Performances X EES =

SPVC K 70 100,0 100,0 Density [g/CC] 1,509 1,529
DINP 49,0 49,0 Hardness [Shore A] 86 87
MCCP 0,0 0,0 Tensile Strength [MPa] 13,0 12,8

Elongation at break [%] 258 259
Chlorinated Esters 10,0 10,0 01 [%0,] - -
CaCO; 26,0 20,0 Lead [% w/w] 0,00 0,00
Brucite 50,0 70,0 ATO [% w/w] 1,99 0,00
ATO free FR 0,0 10 Zinc Borate [% w/w] 1,99 0,00
ATO 5,0 0,0 Brucite [% w/w] 19,94 28,42

R BPA [% w/w] 0,00 0,00

Zinc Borate 5,0 0,0

MCCP [% w/w] 0,00 0,00
IX1010 0,2 0,2 DEHP [% w/w] 0,00 0,00
Stabilizer CZ 5,0 5,0
FT Wax 0,5 0,5

AMI PVC FORMULATION 2024 29



n Between Sustainability and Fire Performances

PVC
CABLES

AMI PVC FORMULATION 2024

SPVCK 70 100,0 100,0 Density [g/CC] 1,511 1,509
DINP 49 0 49 0 Hardness [Shore A] 85 86
Tensile Strength [MPa] 13,3 13,0
MCCP 10,0 10,0
: Elongation at break [%] 260 258
Chlorinated Esters 0,0 0,0 LO1 [%0,] . o
CaCO, 76,0 26,0 Lead [% w/w] 0,00 0,00
Brucite 0,0 50,0 ATO [% w/w] 1,64 1,99
ATO 4,0 5,0 Zinc Borate [% w/w] 0,00 1,99
Zinc Borate 0.0 50 Brucite [% w/w] 0,00 19,94
d d BPA [% w/w] 0,00 0,00
IX 1010 0,2 0,2
MCCP [% w/w] 4,09 3,99
Stabilizer CZ 5,0 5,0 DEHP [% w/w] 0,00 0,00
FT Wax 0,3 0,5
TOT 244,5 250,7



n Conclusions _evely

- Fire safety objectives obviously must be preserved when replacing traditional flame retardants with new
substances.

- New flame retardants must achieve performance levels comparable to older ones.

- Achieving equivalent fire protection at the same cost can be challenging, often resulting in higher compound
costs.

- Traditional flame retardants, despite their lower sustainability profiles, have saved millions of lives during the
"plastic age."

- A careful balance must be maintained between sustainability and fire safety to ensure that environmental
advancements do not compromise safety standards or effectiveness.

31
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PVC

PVC FORUM ITALIA

PVC Forum lItalia (www.pvcforum.it)
is the Italian association that brings
together the leading companies in
the production, compounding, and
processing of PVC, as well as
manufacturers of additives and
processing machinery. Based in
Milan, PVC Forum is part of the
European network of PVC forums
connected to ECVM (European
Council of Vinyl Manufacturers), the
European association of PVC
producers, which is a division of the
association of European plastics
producers (PlasticsEurope).

www.pvcforum.it

vinyl
VinylPlus® is the Voluntary
Commitment to the sustainable
development of the European PVC
industry. The program was developed
through an open dialogue with
stakeholders, involving industry, NGOs,
legislators, representatives of civil
society, and end-users of PVC.
VinyIPlus® operates in the 27 European
Union countries plus Norway,
Switzerland, and the UK. VinyIPlus® is
registered as a SMART partnership on
the UN's Partnerships for the SDGs
platform.

vinylplus.eu

0 | I_:' p :

CRABLES

PVCA4Cables is the ECVM platform
dedicated to the PVC cable supply chain. It
brings together PVC resin producers,
stabilizer and plasticizer manufacturers,
and PVC compounders. It is open to the
participation of PVC cable manufacturers,
recyclers, and industry associations.
PVC4Cables aims to be a driver for
environmentally compatible innovations in
the PVC cable sector and to serve as a
point of reference for dialogue and
communication with all stakeholders: cable
manufacturers, legislators, designers,
installers, electricians, media, and the
general public.

www.pvc4cables.org

32
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Thank you for your
attention

PVC FORUM ITALIA

Via Giovanni da Procida, 11 - 20149 Milano

Tel. 02 33604020 FRP\VC 4—10
www.pvcforum.it e-mail: info@pvcforum.it CARABLES
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