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WHO WE REPRESENT 

 

 

ABOUT ACEA 
The EXURSeaQ AXWRPRbiOe MaQXfacWXUeUV¶ AVVRciaWiRQ iV a SURfeVViRQaO aVVRciaWiRQ XQiWiQg 14 
PaMRU PRbiOiW\ acWRUV RQ Whe EXURSeaQ PaUNeW. 

x 13.0 PiOOiRQ EXURSeaQV ZRUN iQ Whe aXWR iQdXVWU\ (diUecWO\ aQd iQdiUecWO\), accRXQWiQg fRU 
7% Rf aOO EU MRbV  

x 11.5% Rf EU PaQXfacWXUiQg MRbV ± VRPe 3.4 PiOOiRQ ± aUe iQ Whe aXWRPRWiYe VecWRU  
x MRWRU YehicOeV aUe UeVSRQVibOe fRU ¼374.6 biOOiRQ Rf Wa[ UeYeQXe fRU gRYeUQPeQWV acURVV 

Ne\ EXURSeaQ PaUNeWV  
x The aXWRPRbiOe iQdXVWU\ geQeUaWeV a WUade VXUSOXV Rf ¼79.5 biOOiRQ fRU Whe EXURSeaQ 

UQiRQ  
x The WXUQRYeU geQeUaWed b\ Whe aXWR iQdXVWU\ UeSUeVeQWV aOPRVW 8% Rf Whe EU¶V GDP  
x IQYeVWiQg ¼58.8 biOOiRQ iQ R&D SeU \eaU, aXWRPRWiYe iV EXURSe'V OaUgeVW SUiYaWe 

cRQWUibXWRU WR iQQRYaWiRQ, accRXQWiQg fRU 32% Rf Whe EU WRWaO 

TRda\, ACEA ZRXOd OiNe WR e[SUeVV iWV cRQceUQ aQd VhaUe iWV cRPPeQWV RQ Whe SURSRVaO fRU a 
XQiYeUVaO PFAS UeVWUicWiRQ, Zhich dRVVieU ZaV SXbOiVhed RQ FebUXaU\ 7Wh, 2023, aQd UeYiVed RQ 
MaUch 22Qd. 
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EXECUTIVE SUMMARY 
 

The PFAS REACH UeVWUicWiRQ iV e[SecWed WR haYe a PaMRU iPSacW RQ Whe aXWRPRWiYe iQdXVWU\. 
ThiV dRcXPeQW iV Whe fiUVW UeVSRQVe Rf ACEA WR Whe SXbOic cRQVXOWaWiRQ aQd RQ Whe UeYiVed 
AQQe[ XV dRVVieU SXbOiVhed RQ 22 MaUch 2023. POeaVe QRWe WhaW dXe WR WiPe cRQVWUaiQWV, WhiV 
dRcXPeQW Pa\ QRW iQcOXde PXch WechQicaO iQfRUPaWiRQ, bXW fXUWheU VXbPiVViRQV b\ ACEA ZiOO 
SURYide addiWiRQaO iQfRUPaWiRQ dXUiQg Whe cRXUVe Rf Whe SXbOic cRQVXOWaWiRQ. 

The aXWRPRWiYe iQdXVWU\ fXOO\ VhaUeV Whe deViUe WR UedXce Whe XVe Rf PFAS aV PXch aV SRVVibOe.  
HRZeYeU, Whe cXUUeQW SURSRVaO iV QRW iQ accRUdaQce ZiWh Whe iQdXVWU\¶V SRViWiRQ RQ Whe iVVXe. 

The aXWRPRWiYe iQdXVWU\ iV a PaMRU dRZQVWUeaP XVeU Rf PaQ\ PFAS, iQcOXdiQg fOXRURSRO\PeUV, 
fOXRUiQaWed gaVeV, aQd VhRUW-chaiQ PFAS. FOXRURSRO\PeUV aUe XVed fRU VeYeUaO Ne\ WechQicaO 
cRPSRQeQWV, VXch aV gaVNeWV, hRVeV, MRiQWV, O-UiQgV, VeaOV, cRUdV, cabOeV, RU VOeeYeV. The 
cXUUeQW SURSRVaO dReV QRW acNQRZOedge aQ\ deURgaWiRQV fRU VXch XVeV, ZheUeaV aOWeUQaWiYeV 
aUe QRW UeadiO\ aYaiOabOe aQd dR QRW VhaUe VXfficieQW SURSeUWieV WR be TXaOified. 

IQ Whe cRQWe[W Rf WhiV deURgaWiRQ, Whe aXWRPRWiYe iQdXVWU\ ZiVheV WR e[SUeVV iWV gUeaW cRQceUQ 
if Whe iPSOePeQWaWiRQ Rf Whe UeVWUicWiRQ ZeUe WR cRQWiQXe aV iV aQd SURSRVeV aQ aOWeUQaWiYe 
iPSOePeQWaWiRQ aSSURach WhaW iQWegUaWeV Whe WechQicaO aQd ecRQRPic cRQVWUaiQWV RQ Whe RQe 
haQd aQd SUeVeUYeV Whe RbMecWiYeV Rf eOecWURPRbiOiW\ RQ Whe RWheU. MaWeUiaO aVVeVVPeQW iV a 
cRPSOe[ SURceVV aQd UeTXiUeV VXfficieQW Oead WiPe fRU YaOidaWiRQ aQd iQWURdXcWiRQ Rf aOWeUQaWiYeV. 
We WheUefRUe UeTXeVW: 

x ASSOLFDWLRQ RI WKH PFAS EDQ VKRXOG EH LQ WZR SKDVHV IRU WKH DXWRPRWLYH LQGXVWU\: 
1. OQO\ iQ YehicOeV W\Se-aSSURYed afWeU eQWU\ iQWR fRUce +X \eaUV (deSeQdiQg RQ 

aSSOicaWiRQ), iQ accRUdaQce ZiWh Whe UXOeV Rf iPSOePeQWaWiRQ Rf Whe UegXOaWiRQV 
aSSOicabOe WR Whe aXWRPRWiYe VecWRU (RegXOaWiRQ (EU) 2018/858). ThiV SUeYeQWV Whe 
VcUaSSiQg Rf aOUead\-UegiVWeUed YehicOeV, iQcOXdiQg PiOOiRQV Rf SURSeUO\ fXQcWiRQiQg 
XVed YehicOeV VROd PaiQO\ b\ bUaQd deaOeUV aQd XVed YehicOe deaOeUV SeU \eaU. 

2. AQ e[WeQViRQ WR aOO YehicOe SURdXcWiRQ afWeU eQWU\ iQWR fRUce X+Y \eaUV (daWeV WR be 
cRQfiUPed iQ XSdaWed VXbPiVViRQ). 
 

x GXDUDQWHH WKH PDLQWHQDQFH DQG UHSDUDELOLW\ RI WKH YHKLFOHV WhaW ZiOO QR ORQgeU be 
iQ SURdXcWiRQ aW Whe eQWU\ iQ fRUce Rf Whe UeVWUicWiRQ (iQcOXdiQg OifeWiPe VeUYiceabiOiW\ Rf 
UefUigeUaQWV). ThiV ZRXOd eQabOe a PRUe VXVWaiQabOe iQdXVWU\ aQd be iQ accRUdaQce ZiWh 
Whe GUeeQ DeaO. 
 

x GXDUDQWHH WKH PDLQWHQDQFH DQG UHSDUDELOLW\ RI PDFKLQHU\ SURGXFLQJ YHKLFOHV 
aQd aXWRPRWiYe SaUWV iQ iQdXVWUiaO VeWWiQgV dXUiQg WheiU ORQg OifeWiPe XQdeU high iQdXVWUiaO 
VWaQdaUdV aQd UegXOaWiRQV. 
 

x AQd fRU Whe iWePV beORZ: 
 

o FOXRURSRO\PHUV (LQFOXGLQJ IOXRURHODVWRPHUV): Ze UeTXeVW WheiU UePRYaO fURP 
Whe VcRSe Rf Whe UeVWUicWiRQ. CRQceUQiQg Whe PaQXfacWXUiQg ShaVe, Whe UiVNV Rf 
PFAS ePiVViRQV WR Whe eQYiURQPeQW caQ be cRQWUROOed ZiWh aOWeUQaWiYe RiVN 
MaQagePeQW OSWiRQV. CRQceUQiQg Whe XVe ShaVe, Whe\ aUe cRQVideUed QRQ-
WR[ic, QRQ-biRaccXPXOaWiYe, QRQ-PRbiOe aQd aV VXch, aUe cOaVVed aV SRO\PeUV 
Rf ORZ cRQceUQ. CRQceUQiQg Whe eQd-Rf-Oife ShaVe, iQciQeUaWiRQ Rf fOXRURSRO\PeUV 
dReV QRW cRQWUibXWe WR eQYiURQPeQWaO PFAS ePiVViRQV aQd iV a Vafe PeWhRd Rf 
diVSRVaO. 
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o LXEULFDQWV: Ze UeTXeVW PRUe WiPe WR aQaO\]e Whe iPSacWV, VSecificaOO\ Whe 
PFPE OXbUicaQWV (VWabOe, QRW cOaVVified aV ha]aUdRXV aQd aV biR-accXPXOaWiYe, 
OifeWiPe OXbUicaQW), aV aXWRPRWiYe XVeV VhRXOd be cRQVideUed aV faOOiQg XQdeU Whe 
³haUVh cRQdiWiRQV´ deURgaWiRQ. 
 

o BDWWHULHV: Ze UeTXeVW deURgaWiRQV aQd UeVSecWiYe WUaQViWiRQ WiPeV XQWiO Whe 
baWWeU\ iQdXVWU\ haV ideQWified aQd iPSOePeQWed aOWeUQaWiYe QRQ-PFAS VROXWiRQV. 
 

o FXHO FHOOV: Ze UeTXeVW WhaW PTFE aQd PFSA (fOXRURSRO\PeUV) aUe UePRYed fURP 
Whe VcRSe Rf Whe SURSRVed UeVWUicWiRQ WR eQabOe Whe h\dURgeQ ecRQRP\ WR 
deYeORS aQd VecXUe Whe EU¶V decaUbRQi]aWiRQ SROic\.  
 

o HDUG FKURPH SODWLQJ: Ze UeTXeVW a deURgaWiRQ Rf 13.5 \eaUV WR QRW cRQfOicW ZiWh 
EU POP aQd RWheU SaUWV XQdeU EU REACH. 
 

o PTFE PHPEUDQH: Vee fOXRURSRO\PeUV. 
 

o RHIULJHUDQWV: 
 

� We UeTXeVW a WUaQViWiRQ SeUiRd Rf 7 \eaUV fRU QeZ SaVVeQgeU YehicOe 
W\SeV aQd 17 \eaUV fRU QeZ UegiVWUaWiRQV. FRU heaY\-dXW\ YehicOeV, WhiV 
WUaQViWiRQ SeUiRd VhRXOd be 10 \eaUV fRU QeZ W\SeV aQd 22 fRU QeZ 
UegiVWUaWiRQV. 

� AddiWiRQaOO\, YehicOeV ZiWh iQWeUQaO cRPbXVWiRQ eQgiQeV (ICE) aQd beOW-
dUiYeQ cRPSUeVVRUV VhRXOd UeceiYe aQ XQOiPiWed deURgaWiRQ aV WheUe iV 
QR YiabOe aOWeUQaWiYe. 

� EXURSeaQ SURdXcWiRQ fRU e[SRUW VhRXOd UeceiYe aQ XQOiPiWed deURgaWiRQ 
aV aOWeUQaWiYeV aUe QRW VXiWabOe fRU aOO PaUNeWV. 

� SeUYiciQg Rf e[iVWiQg fOeeW PXVW be XQWRXched aQd UePaiQ SRVVibOe 
ZiWhRXW aQ\ WiPe OiPiW UeceiYiQg aQ XQOiPiWed deURgaWiRQ.  

 

ACEA DFNQRZOHGJHV WKH QHFHVVLW\ RI UHJXODWLQJ PFAS, EXW WKH FXUUHQW UHVWULFWLRQ 
SURSRVDO LV WRR EURDG DQG WRR LPSDFWLQJ WR EH UHOHYDQW. FOXRURSRO\PHUV (LQFOXGLQJ 
IOXRURHODVWRPHUV) VKRXOG EH RXW RI VFRSH RI WKLV UHVWULFWLRQ, DQG WKH ³UHSDLU DV 
SURGXFHG´ SULQFLSOH VKRXOG EH UHVSHFWHG IRU DOO H[LVWLQJ YHKLFOHV. 

 

INTRODUCTION AND CONTEXT 
PFAS haYe beeQ ZideO\ XVed iQ Whe iQdXVWU\ dXe WR WheiU XQiTXe SURSeUWieV: 

Ͳ VeU\ high VWabiOiW\  
Ͳ ReViVWaQce WR high WePSeUaWXUe aQd high SUeVVXUe 
Ͳ EOecWUicaO iQVXOaWiRQ 
Ͳ ReViVWaQce WR chePicaOV 

FOXRURSRO\PeUV aQd fOXRUReOaVWRPeUV, bRWh cRQVideUed aV PFAS aQd faciQg a baQ accRUdiQg 
WR Whe SURSRVaO, eQabOe ORZ fUicWiRQ beWZeeQ PaWeUiaOV ZheQ XVed aV cRaWiQgV. ThiV SURSeUW\ iV 
fXQdaPeQWaO fRU Whe aXWRPRWiYe iQdXVWU\. 
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F-gaVeV aUe aOVR ZideO\ XVed aV UefUigeUaQW iQ Whe aXWRPRWiYe iQdXVWU\; Whe PaiQ gaV XVed iQ 
PRbiOe aiU cRQdiWiRQiQg aV Rf QRZ iV R-1234\f. MRUe deWaiOV ZiOO be aYaiOabOe iQ Whe UeOeYaQW SaUW 
Rf WhiV dRcXPeQW. HeaW SXPSV aUe aOVR iPSacWed b\ Whe SRWeQWiaO baQ RQ PFAS. 

POeaVe QRWe WhaW dXe WR RXU SRViWiRQ aV dRZQVWUeaP XVeUV, Ze aUe aOVR highO\ iPSacWed b\ Whe 
baQ RQ VeYeUaO VXb-XVeV VXch aV: 

Ͳ LXbUicaQWV 
Ͳ UVeV Rf fOXRURSRO\PeUV iQ baWWeUieV aQd fXeO ceOO 
Ͳ UVeV Rf PFAS iQ eOecWURQicV aQd VePicRQdXcWRUV 
Ͳ Te[WiOeV aQd fabUic XVed iQ YehicOeV. 

AV Ze aUe QRW diUecW PaQXfacWXUeUV Rf VXch aUWicOeV aQd SURdXcWV, Ze ZiOO VhaUe UeOeYaQW daWa 
Ze gaWheUed RQ WhiV WRSic, bXW Whe cRPPiWWeeV VhRXOd UefeU WR Whe UeOeYaQW VXbPiVViRQV fURP 
SURfeVViRQaO aVVRciaWiRQV WR haYe a cOeaU gORbaO XQdeUVWaQdiQg Rf Whe iVVXeV. 

IQ RUdeU WR gaWheU iQfRUPaWiRQ PRUe efficieQWO\, ACEA dedicaWed VXbgURXSV WR Whe fROORZiQg XVeV 
(QRQ-e[haXVWiYe e[ePSOaU\ caVe VWXdieV): 

Ͳ FOXRURSRO\PeUV aQd eOaVWRPeUV  
Ͳ LXbUicaQWV 
Ͳ BaWWeUieV  
Ͳ FXeO ceOOV 
Ͳ EOecWURQicV 
Ͳ MRbiOe aiU cRQdiWiRQiQg aQd UefUigeUaWiRQ 
Ͳ MePbUaQe PaWeUiaOV  
Ͳ Te[WiOeV (WR be deWaiOed iQ a OaWeU VXbPiVViRQ) 
Ͳ LacTXeUV (WR be deWaiOed iQ a OaWeU VXbPiVViRQ) 

 

FRU each Rf Whe VXb-XVeV, ACEA dUafWed a VhRUW SaSeU ZiWh Whe UeOeYaQW iQfRUPaWiRQ, Zhich aUe 
aYaiOabOe aV aQQe[eV WR WhiV dRcXPeQW. 

GENERAL COMMENTS 
1. GORbaO iPSacW RQ aXWRPRWiYe SaUWV 
DeVSiWe a SaUWiaO NQRZOedge Rf Whe iPSacWV, iW iV aOUead\ eVWabOiVhed WhaW Whe iPSacW Rf Whe 

PFAS UeVWUicWiRQ fRU Whe aXWRPRWiYe iQdXVWU\ iV cRQVideUabOe aQd XQSUecedeQWed dXe WR Whe 
QXPbeU Rf aSSOicaWiRQV cRQceUQed. The XVe Rf PaWeUiaOV RU cRPSRQeQWV XViQg PFAS 
cRUUeVSRQdV WR Whe aXWRPRWiYe iQdXVWU\'V Qeed WR UeVSRQd WR QXPeURXV chaOOeQgeV, iQcOXdiQg 
eOecWURPRbiOiW\.  

A QRQ-e[haXVWiYe iQYeQWRU\ Rf Whe fOXRURSRO\PeUV XVed iQ Whe aXWRPRWiYe iQdXVWU\ ideQWified 
PRUe WhaQ 250 SaUWV cRPSRVed eQWiUeO\ Rf fOXRURSRO\PeUV RU fOXRUReOaVWRPeUV. MRVW Rf WheP  
aUe MRiQWV, VeaOV, WXbeV, O-UiQgV, VOeeYeV, gaVNeWV, cRUdV, aQd cabOeV, SUeVeQW iQ PaQ\ cRSieV 
iQ Whe caU. IW iV WR be QRWed WhaW haOf Rf Whe ideQWified SaUWV aUe ORcaWed iQ Whe eQgiQe.  

MRUe WechQicaO SaUWV, VXch aV Whe PePbUaQe iQ Whe fXeO ceOO RU Whe beaUiQg VhafWV Rf Whe aiU 
cRQdiWiRQeU cRPSUeVVRU aUe aOVR cRPSRVed WR VRPe degUee Rf fOXRURSRO\PeUV (fRU iQVWaQce 
heUe: PVDF aQd PTFE cRaWiQgV UeVSecWiYeO\). 

AXWRPRWiYe SaUWV aUe ZideO\ iPSacWed b\ WhiV dUafW UegXOaWiRQ aV ZeOO aV WheiU SURdXcWiRQ aQd 
WUaQVSRUW YehicOeV RQ Whe PaUNeW. WiWhRXW PachiQeU\ WR bXiOd WUaQVSRUW YehicOeV iQcOXdiQg 
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PaiQWeQaQce Rf WheVe PachiQeUieV, Whe ZhROe SURdXcWiRQ Rf YehicOeV aQd Whe ZRUNfRUceV aUe aW 
UiVN. We e[SecW ViPiOaU XVe Rf fOXRURSRO\PeUV OiNe VeaOV aQd O-UiQgV, OXbUicaQWV eWc. The 
PachiQeU\ iV XVed iQ iQdXVWUiaO VeWWiQgV dXUiQg WheiU ZhROe ORQg-OaVWiQg OifeWiPe ZiWhRXW 
e[SecWaWiRQ Rf UeOeaVe Rf PFAS dXe WR high iQdXVWUiaO VWaQdaUdV aQd UegXOaWiRQV. 

The dUafW UeVWUicWiRQ SURYideV QR deURgaWiRQ \eW fRU WUaQVSRUW YehicOeV SOaced RQ Whe PaUNeW. IQ 
GeUPaQ\, 5.6 PiOOiRQ caUV aUe VROd VecRQd haQd iQ 2022. MaQ\ cRQVXPeUV VeOO WheiU caU WR Whe 
bUaQd deaOeU ZheQ bX\iQg a QeZ caU (iQcO. caUV fURP aQRWheU bUaQd). 74% Rf WheVe caUV aUe 
VROd b\ bUaQd deaOeUV RU XVed caU deaOeUV aQd SURSeU fXQcWiRQiQg caUV aUe SOaced RQ Whe 
PaUNeW, WhaW ± ZiWhRXW a deURgaWiRQ XQdeU Whe PFAS UeVWUicWiRQ ± aUe Uead\ WR be 
diVPaQWOed/Uec\cOed. 

2. MaWXUiW\ Rf aOWeUQaWiYeV 
The PaWXUiW\ Rf aOWeUQaWiYe VROXWiRQV WR Whe XVe Rf PFAS iV cXUUeQWO\ SRRUO\ XQdeUVWRRd 

ZiWhiQ Whe aXWRPRWiYe iQdXVWU\. The Zide YaUieW\ Rf aSSOicaWiRQV cRQceUQed, aQd Whe QXPeURXV 
SURSeUWieV cRQfeUUed b\ Whe SUeVeQce Rf PFAS iQ WheVe aSSOicaWiRQV VXggeVW WhaW WR achieYe 
Whe VaPe SURSeUWieV, WhiV VXbVWiWXWiRQ cRXOd affecW Whe YeU\ deVigQ Rf WheVe aSSOicaWiRQV PaNiQg 
WheiU YaOidaWiRQ aQd iPSOePeQWaWiRQ PXch PRUe cRPSOe[. 

The deVigQ iWVeOf Rf Whe YehicOe iV TXeVWiRQed b\ VRPe aOWeUQaWiYeV; Whe UeSOacePeQW Rf R1234\f 
b\ RWheU gaVeV ZRXOd Qeed WR UedeVigQ Whe eQWiUeW\ Rf Whe PRbiOe aiU cRQdiWiRQiQg V\VWeP, aQd 
ZiWh iW Whe eQWiUeW\ Rf Whe YehicOe.  

FiQdiQg aOWeUQaWiYeV WhePVeOYeV UeTXiUeV aVVeVViQg a QXPbeU Rf SaUaPeWeUV fRU Whe caQdidaWe 
PaWeUiaOV. SXch aQ aVVeVVPeQW iV a cRPSOe[ SURceVV aV YehicOeV aUe highO\ cRPSOe[eV 
SURdXcWV ZiWh VeYeUaO WhRXVaQdV Rf SaUWV, aQd eTXaOO\ dR]eQV Rf diffeUeQW RSeUaWiQg cRQdiWiRQV. 
ThiV aVVeVVPeQW iQYROYeV Sh\VicaO WeVWiQg Rf SURdXcWV fRU dXUabiOiW\, WePSeUaWXUe, hXPidiW\, 
cUaVh eWc. ThiV WeVWiQg UeTXiUeV WiPe aQd caQ UeVXOW iQ high cRVWV (VeYeUaO PiOOiRQV Rf EXURV SeU 
VXbVWaQce). A V\VWePaWic aVVeVVPeQW Rf aOO SRVVibOe aOWeUQaWiYeV SeU UeVWUicWed PFAS iQ RUdeU 
WR cRQcOXde RQ Whe eVVeQWiaOiW\ Rf a deURgaWiRQ iV WheUefRUe aQ XQUeaOiVWic e[SecWaWiRQ RQ 
iQdXVWU\. 

GeQeUaOO\, VXch aVVeVVPeQWV PXVW be WaUgeWed WR VSecific XVeV Rf Whe VXbVWaQce. IQ WhiV caVe, 
WhiV iV aQ iVVXe aV VWaWed b\ Whe AQQe[ XV dRVVieU, Whe XVeV Rf PFAS iQ Whe iQdXVWU\ aUe VWiOO 
OacNiQg iQ iQfRUPaWiRQ. SXiWabOe aOWeUQaWiYeV PXVW be aYaiOabOe iQ:  

a. VXfficieQW TXaQWiW\. 
b. acceSWabOe TXaOiW\. 
c. ZiWh Whe VaPe SeUfRUPaQce aQd fXQcWiRQaOiW\ (fXOfiO Whe OEM VSecific UeTXiUePeQWV, 

Zhich Pa\ YaU\ fURP OEM WR OEM). 
d. ZiWh cRQViVWeQc\ RYeU a defiQed cRQWUacWXaO dXUaWiRQ. 
e. ZiWh a cRPSeWiWiYe SUice cRPSaUed WR RUigiQaO PaWeUiaO. 

ASSOicaWiRQ Rf Whe eVVeQWiaO XVe defiQiWiRQ VhRXOd aOVR QRW Oead WR VXbVWiWXWiRQ ZiWh OeVV Vafe, 
VXVWaiQabOe, RU dXUabOe PaWeUiaOV. SXch VXbVWiWXWiRQV Pa\ fRUce WUade-RffV iQ WeUPV Rf Whe ORQg-
WeUP UeOiabiOiW\, VafeW\, ePiVViRQV SeUfRUPaQce RU RWheUZiVe cRPSURPiVe Whe ORQg-WeUP 
VXVWaiQabiOiW\ Rf RXU SURdXcWV. ThiV iV SaUWicXOaUO\ WUXe ZiWh Whe PFAS VXbVWiWXWiRQ; Ze fXOO\ 
XQdeUVWaQd WhaW Whe SeUViVWeQc\ Rf PFAS iV Whe PaiQ cRQceUQ Rf Whe aXWhRUiWieV, \eW WhiV 
SeUViVWeQc\ iV Zh\ Whe PFAS aUe VXch ZideO\ XVed. AQ\ WUaQViWiRQ WR a PFAS-fUee VROXWiRQ ZiOO 
PRVW OiNeO\ XVe SeUViVWeQW VXbVWaQceV ZiWh ViPiOaU SURSeUWieV. IQ Whe ORQg WeUP, iQdXVWUieV aQd 
Whe ZhROe VRcieW\ ZiOO WheQ face a diOePPa: 
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Ͳ SXbVWiWXWe PFAS WR PFAS fUee, QRQ-SeUViVWeQW VXbVWaQceV aQd PaWeUiaOV; WhiV ZRXOd 
PeaQ OeVV dXUabOe aQd VXVWaiQabOe aUWicOeV, iQ cRQWUadicWiRQ ZiWh Whe RYeUaOO VWUaWeg\ 
deYeORSed b\ EU. 

Ͳ SXbVWiWXWe PFAS WR PFAS fUee, SeUViVWeQW VXbVWaQceV aQd PaWeUiaOV; WhiV ZRXOd PRVW 
OiNeO\ eQabOe Whe iQdXVWU\ WR achieYe VXVWaiQabOe aQd dXUabOe SURdXcWV aQd aUWicOeV, bXW 
Whe SeUViVWeQc\ iVVXe Rf VXbVWaQceV ZiOO UePaiQ. 

SXch a diOePPa VeePV QRW WR be acNQRZOedged b\ Whe aXWhRUiWieV iQ WheiU aVVeVVPeQW. 

IQ Whe caVe Rf WUaQViWiRQiQg fURP RQe PFAS VROXWiRQ WR a PFAS fUee QeZ VROXWiRQ, hRPRORgaWiRQ 
ZRXOd UeTXiUe chaQgiQg aOO Whe dRcXPeQWaWiRQ. A baQ Rf PFAS iQ Whe fiUVW SOace iV VXiWabOe RQO\ 
iQ QeZO\ aSSURYed YehicOeV iQ accRUdaQce ZiWh Whe UXOeV Rf iPSOePeQWaWiRQ Rf Whe UegXOaWiRQV 
aSSOicabOe WR Whe aXWRPRWiYe VecWRU. 

3. MaiQWeQaQce aQd VXVWaiQabiOiW\ 
The dUafW UegXOaWRU\ We[W fRUeVeeV a geQeUaO UeVWUicWiRQ Rf PFAS aSSOicabOe aURXQd 

2026/2027 ZiWh Whe SRVVibiOiW\ WR beQefiW fURP VhRUW WeUP aQd ORQg-WeUP e[ePSWiRQV fRU ceUWaiQ 
aSSOicaWiRQV. 

 
TR daWe, accRUdiQg WR WhiV dUafW We[W, YeU\ feZ aXWRPRWiYe aSSOicaWiRQV ZRXOd beQefiW fURP a 
deURgaWiRQ, Zhich ZRXOd PeaQ WhaW Whe YaVW PaMRUiW\ Rf aXWRPRWiYe aSSOicaWiRQV ZRXOd haYe WR 
be UedeYeORSed, YaOidaWed, aQd iPSOePeQWed RQ aOO YehicOeV iQ SURdXcWiRQ afWeU eQWU\ iQ fRUce 
Rf WhiV SURSRVed UeVWUicWiRQ.  
IQ addiWiRQ, Whe PaiQWeQaQce Rf YehicOeV ZhRVe SURdXcWiRQ ZRXOd haYe ceaVed iQ 2026/2027 
cRXOd QR ORQgeU be eQVXUed ZiWh VSaUe SaUWV ± iQcOXdiQg fOXidV ± accRUdiQg WR WheiU cXUUeQW 
defiQiWiRQ RU fRU e[aPSOe ZiWh Whe cXUUeQW aiU cRQdiWiRQiQg fOXid (R1234\f). 
 
MaiQWeQaQce aQd UeSaiU aUe aQ iPSRUWaQW facWRU Rf Whe ORQg Oifec\cOe Rf a YehicOe. AV 
dePRQVWUaWed iQ SaVW cRQVXOWaWiRQV, iW iV ecRQRPicaOO\ aQd WechQicaOO\ QRW feaVibOe WR ShaVe RXW 
Whe VXbVWaQceV iQ Legac\ SSaUe PaUWV. ThiV SURbOeP ZaV iQiWiaOO\ UaiVed aQd UeVROYed dXUiQg 
Whe diVcXVViRQ aQd iPSOePeQWaWiRQ Rf Whe EU EQd Rf Life VehicOeV (ELV) DiUecWiYe (2000/53/EC) 
aQd Whe e[ePSWiRQ fRU WheVe VSaUe SaUWV XQdeU Whe ELV DiUecWiYe ZaV cRQfiUPed b\ MePbeU 
SWaWeV aQd Whe EU CRPPiVViRQ (³UeSaiU-aV-SURdXced SUiQciSOe´). ThiV deciViRQ eQVXUeV WhaW 
WUaQVSRUW YehicOeV caQ be VeUYiced, UeSaiUed, aQd PaiQWaiQed iQ VXch a PaQQeU aV WR QRW be 
deWUiPeQWaO WR WheiU fXQcWiRQ, VafeW\ aQd UeOiabiOiW\ ZiWhRXW aQ\ OiPiWaWiRQ Rf aQ\ W\Se RU caWegRU\ 
Rf cRPSRQeQW SaUWV. 
 
WiWhRXW a deURgaWiRQ fRU aQ\ W\Se Rf VSaUe SaUWV, Whe VXSSO\ Rf VSaUe SaUWV ZiOO be VeYeUeO\ 
cRPSURPiVed, aQd Whe VeUYice, UeSaiU aQd PaiQWeQaQce Rf YehicOeV ZiOO QRW be SRVVibOe, Zhich 
iV iQ VWURQg cRQWUadicWiRQ WR Whe RYeUaOO VWUaWegic gRaOV Rf Whe ciUcXOaU ecRQRP\. ThiV 
aUgXPeQWaWiRQ iV ZideO\ acceSWed ZiWhiQ aXWhRUiWieV aQd haV beeQ XVed e.g. iQ Whe ShWhaOaWe-
UeVWUicWiRQ REACH AQQe[ XVII EQWU\ 51. 
AV VXch, ACEA VXSSRUWV a deURgaWiRQ WR SURPRWe Whe ³UeSaiUed aV SURdXced´ SROic\, Zhich 
ZRXOd aOVR iQcUeaVe Whe VXVWaiQabiOiW\ Rf Whe e[iVWiQg YehicOeV fOeeW.  
 
The deYeORSPeQW Rf aSSOicaWiRQV WhaW aUe cUXciaO WR Whe deSOR\PeQW Rf eOecWURPRbiOiW\ cRXOd 
iWVeOf be caOOed iQWR TXeVWiRQ (e.g., QR deURgaWiRQ fRU Li-iRQ baWWeUieV - VhRUW-WeUP deURgaWiRQ fRU 
fXeO ceOO PePbUaQeV - eWc.). AW Whe eaUOieVW SRVVibOe eQWU\ iQ fRUce, iQ 2025/2026, abRXW 18%1 Rf 
Whe PaUNeW iV e[SecWed WR be fXOO eOecWUic YehicOeV, ZiWh Whe UePaiQiQg fOeeW VWiOO XViQg ICE 

 
1 LMC Automotive 
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WechQRORg\ aW VRPe OeYeO. PhaViQg RXW PFAS, eVSeciaOO\ fOXRURSRO\PeUV, iV QRW SRVVibOe if Whe 
WUaQViWiRQ WR a fXOO eOecWUic YehicOe fOeeW iV WR be achieYed b\ 2035. 
 

4. TUaceabiOiW\ Rf PFAS iQ Whe VXSSO\ chaiQ 
DXe WR Whe abVeQce Rf UegXOaWiRQV iPSRViQg Whe WUaceabiOiW\ Rf PFAS aQd deVSiWe Whe 

WUaceabiOiW\ SURceVV iPSOePeQWed b\ Whe aXWRPRWiYe iQdXVWU\ fRU PaQ\ \eaUV iW iV QRW SRVVibOe 
WR haYe aQ e[haXVWiYe YiViRQ Rf Whe XVe Rf PFAS iQ Whe SURdXcWV aQd SURceVVeV Rf Whe 
aXWRPRWiYe VXSSO\ chaiQ. TR be PRUe e[haXVWiYe, Whe aXWRPRWiYe iQdXVWU\ iV XViQg PaiQO\ IMDS 
aQd GADSL aV a WUacNiQg WRRO fRU VXbVWaQceV SUeVeQW ZiWhiQ aXWRPRWiYe SaUWV.  

AV SeU eaUO\ 2021, aURXQd 48.028 cRPSaQieV ZeUe acWiYe iQ Whe IMDS daWabaVe iQ EXURSe, 
aQd PRUe WhaQ 200.000 gORbaOO\. The PaWeUiaO daWaVheeWV aPRXQW WR 88 PiOOiRQ, ZiWh abRXW 
13.500 UeSRUWed VXbVWaQceV cRQceUQiQg 2500 cRQcXUUeQW XVeUV. DeVSiWe Whe SRZeUfXO WUacNiQg 
WRROV Whe aXWRPRWiYe iQdXVWU\ XVeV, PFAS aV faPiO\ eQcRPSaVV WRR PaQ\ VXbVWaQceV WR be 
WUacNed effecWiYeO\.  SiQce 2000, aURXQd ¼16 biOOiRQ haYe beeQ iQYeVWed b\ Whe aXWRPRWiYe 
iQdXVWU\ WR iPSOePeQW IMDS, PaiQWaiQ aQd RSWiPi]e Whe V\VWeP aQd WUaiQ Whe VXSSO\ chaiQ.  

 
CKDUW 1: CRPSDQLHV UHJLVWHUHG LQ IMDS 

 
CKDUW 2: DLVWULEXWLRQ RI UHJLVWHUHG FRPSDQLHV DQG XVHUV RI IMDS 
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OQe Rf Whe PaMRU chaOOeQgeV faced iV Whe daWa TXaOiW\ Zhich iV highO\ VXVceSWibOe WR 
eQgiQeeUiQg aQd UegXOaWiRQ chaQgeV. GiYeQ aV aQ aQQe[, ACEA haV cRPPiVViRQed a VWXd\ WR 
ideQWif\ VhRUW chaiQ PFAS iQ iWV VXSSO\ chaiQ fRU a VeOecWiRQ Rf aXWRPRWiYe SaUWV. If feZ VhRUW 
chaiQ PFAS ZeUe ideQWified, addiWiRQaO fOXRURSRO\PeUV ZeUe ideQWified aV beiQg XVed b\ Whe 
VXSSO\ chaiQ. GiYeQ Whe WiPe VchedXOe, iW iV highO\ XQOiNeO\ WhaW Whe aXWRPRWiYe iQdXVWU\ ZiOO be 
abOe WR PaQage Whe gORbaO PFAS UeVWUicWiRQ iQ iWV cXUUeQW SURSRVaO. The ideQWificaWiRQ Rf PFAS 
iV VWiOO RQgRiQg aQd ZiOO PRVW OiNeO\ WaNe PaQ\ \eaUV fRU Whe ZhROe VXSSO\ chaiQ WR SURYide 
UeOeYaQW iQfRUPaWiRQ.  

AV VXch Whe WLPH VFKHGXOH RI 18 PRQWKV IRU WKH EDQ WR EH HIIHFWLYH DIWHU WKH HQWU\ LQ IRUFH 
LV WRR VKRUW aQd PRVW iQdXVWUiaOV ZiOO QRW be abOe WR cRPSO\. ThiV iV cRQVideUiQg Whe aXWRPRWiYe 
iQdXVWU\, Zhich aOUead\ haYe WUacNiQg WRROV aQd SRZeUfXO daWabaVe WR ideQWif\ VXbVWaQceV. MaQ\ 
VXSSOieUV aQd RWheU iQdXVWUiaO VecWRUV dR QRW haYe acceVV WR VXch WRROV; heQce a ORQgeU WiPe 
VchedXOe VhRXOd be cRQVideUed fRU WhiV SURSRVaO. 

CRQceUQiQg Whe cRQceQWUaWiRQ OiPiW SUeVeQWed iQ Whe AQQe[ XV dRVVieU, Whe OacN Rf WeVWiQg 
VWaQdaUdV fRU fOXRUiQaWed VXbVWaQceV aV ZeOO aV Whe abVeQce Rf a OegaO dXW\ fURP Whe 
iQWeUQaWiRQaO VXSSO\ chaiQ WR cRPPXQicaWe PFAS cRQWeQW iQ SaUWV aQd PaWeUiaO PaNe Whe OiPiWV 
WR be XQaSSOicabOe iQ Whe cXUUeQW VWaWe.  IQ Whe cXUUeQW ViWXaWiRQ, iW iV RQO\ SRVVibOe WR iQYeVWigaWe 
Whe SUeVeQce Rf abRXW 40 PFAS, cRPSaUed WR Whe WhRXVaQdV Rf VXbVWaQceV iQYROYed iQ Whe 
UeVWUicWiRQ dRVVieU. 
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FLUOROPOLYMERS (INCL. 
FLUOROELASTOMERS) 

 
EXECUTIVE SUMMARY 
FOXRURSRO\PeUV aQd fOXRUReOaVWRPeUV aUe YiWaO eQgiQeeUiQg PaWeUiaOV WhaW iPSURYe CO2e 
SeUfRUPaQce Rf RXU YehicOeV aQd eQhaQce dXUabiOiW\ Rf RXU cRPSRQeQWV. 

RePRYiQg WheVe PaWeUiaOV fURP RXU SRUWfROiR ZiOO UeVXOW iQ SRRUeU SeUfRUPiQg SURdXcWV ZiWh 
UedXced ORQgeYiW\, iQcUeaViQg Whe cRVWV WR RXU cXVWRPeUV. 

TheVe PaWeUiaOV aUe QRQ-ha]aUdRXV aQd dR QRW haYe cRQceUQV dXUiQg Whe XVe aQd eQd-Rf-Oife 
ShaVeV. 

 

WH UHTXHVW WKDW IOXRURSRO\PHUV DQG IOXRURHODVWRPHUV DUH UHPRYHG IURP WKH VFRSH RI 
WKH RHVWULFWLRQ. 

AOWHUQDWLYH ULVN PDQDJHPHQW RSWLRQV, FRQWUROOLQJ HPLVVLRQV GXULQJ WKH PDQXIDFWXULQJ 
SKDVH, VKRXOG EH LPSOHPHQWHG DV DQ DOWHUQDWLYH WR D UHVWULFWLRQ RQ IOXRURSRO\PHUV DQG 
IOXRURHODVWRPHUV. 

 

INTRODUCTION 
ACEA PePbeUV fXOO\ VXSSRUW Whe Qeed WR UeVWUicW ha]aUdRXV SeU aQd SRO\fOXRURaON\O VXbVWaQceV 
(PFAS). 

The cXUUeQW UeVWUicWiRQ SURSRVaO, SXbOiVhed RQ 7 FebUXaU\ 2023 ZiOO UeVWUicW PRUe WhaQ 10,000 
VXbVWaQceV, ZiWh YaVWO\ diffeUiQg ha]aUd SURSeUWieV. 

FOXRURSRO\PeUV aQd fOXRUReOaVWRPeUV aUe cRQVideUed QRQ-WR[ic, QRQ-biRaccXPXOaWiYe, QRQ-
PRbiOe aQd aV VXch, aUe cOaVVed aV SRO\PeUV Rf ORZ cRQceUQ. B\ iQcOXdiQg WheVe SRO\PeUV iQ 
Whe VcRSe Rf Whe UeVWUicWiRQ, Ze SXW aW UiVN RXU SURgUeVV WRZaUdV a QeZ eUa Rf eOecWUic SURSXOViRQ, 
ZheUe WheVe PaWeUiaOV aUe eVVeQWiaO iQ baWWeU\ aQd fXeO ceOO WechQRORgieV aQd haPSeU UeVeaUch 
iQWR WheVe eVVeQWiaO WechQRORgieV. 

ThiV UeSRUW ORRNV e[cOXViYeO\ aW Whe iPSacW Rf UePRYiQg fOXRURSRO\PeUV aQd fOXRUReOaVWRPeUV 
fURP Whe aXWRPRWiYe WRRONiW. The iPSacW Rf WhiV UeVWUicWiRQ SURSRVaO RQ baWWeUieV aQd fXeO ceOOV 
ZiOO be cRYeUed iQ VXbVeTXeQW aQQe[eV. 
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FLJXUH 1: LLIHF\FOH ULVNV IRU IOXRURSRO\PHUV 

 

 

FLJXUH 2: CULWHULD IRU SRO\PHUV RI ORZ FRQFHUQ DFFRUGLQJ WR OECD 

 

AUTOMOTIVE USES 
DaWa fURP Whe aXWRPRWiYe iQdXVWU\¶V IQWeUQaWiRQaO MaWeUiaO DaWa S\VWeP (IMDS), WaNeQ iQ Q1, 
2022, VhRZV Whe bUeaNdRZQ Rf UeSRUWed PFAS iQ Whe aXWRPRWiYe IQdXVWU\. 

x NeaUO\ 8 PiOOiRQ aXWRPRWiYe SaUWV cRQWaiQ PFAS VXbVWaQceV XQdeU Whe VcRSe Rf Whe 
SURSRVed ReVWUicWiRQ. 

x OYeU 5 PiOOiRQ Rf WheVe SaUWV cRQWaiQ fOXRURSRO\PeUV aQd fOXRUReOaVWRPeUV. 
x The biggeVW UeSRUWed PFAS iV PFTE fOXRURSRO\PeU, Zhich iV XVed iQ QeaUO\ 4 PiOOiRQ 

aXWRPRWiYe SaUWV. 
x PTFE cRXQWV fRU QeaUO\ 50% Rf Whe WRWaO UeSRUWed PFAS iQ aXWRPRWiYe SaUWV aQd PRUe 

WhaQ 70% Rf fOXRURSRO\PeU XVeV. 
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x FOXRURSRO\PeU XVeV iPSacW hXQdUedV Rf aXWRPRWiYe aSSOicaWiRQV, Zhich ZiOO Qeed WR 
be eYaOXaWed. 
 

FLJXUH 3 : MRVW XVHG PFAS LQ DXWRPRWLYH SDUWV (IMDS GDWD, HDUO\ 2022) 

 
Basic Substance HITS 

in OEM Parts 
HITS 

in  Lowest Parts 
HITS 

in Materials 

PTFE 3,666,462 782,915 48,039 
Perfluoropolyether 1,014,278 270,894 1,751 
Propanoyl fluoride, 2,3,3,3-tetrafluoro-2-(1,1,2,3,3,3-
hexafluoro-2-(heptafluoropropoxy)propoxy)-, polymer 
with trifluoro(trifluoromethyl)oxirane, reaction 
products with 3-(ethenyldimethylsilyl)-N-
methylbenzenamine 

921,287 238,496 399 

Polyvinylidene fluoride (PVDF) 504,622 85,965 2,827 
FKM 245,649 79,400 12,153 
1-Propene, 1,1,2,3,3,3-hexafluoro-, oxidized, polymd. 147,178 16,788 626 

PFA 137,702 25,136 1,577 
Propene, 1,1,2,3,3,3-hexafluoro-, polymer with 1,1-
difluoroethene 

127,864 26,551 5,320 

FEP 114,460 29,989 2,491 
FVMQ 112,543 16,526 3,226 
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FLJXUH 4: TRS XVHG IOXRURSRO\PHUV LQ WKH DXWRPRWLYH LQGXVWU\ (IMDS GDWD, HDUO\ 2022) 

 Basic Substance 
HITS 

in OEM Parts 
HITS 

in  Lowest Parts 
HITS 

in Materials 

PTFE 3,666,462 782,915 48,039 

PVDF 504,622 85,965 2,827 

FKM 245,649 79,400 12,153 

PFA 137,702 25,136 1,577 

FEP 114,460 29,989 2,491 

FVMQ 112,543 16,526 3,226 

ETFE 107,944 51,078 2,120 

POM+PTFE 60,450 2,796 221 

PVF 32,970 16,218 270 

FMQ 31,892 6,792 568 

FMACP 22,866 2,958 349 

FAA 20,489 10,172 1,381 

PA66+PTFE 10,921 910 81 

ECTFE (25101-45-5) 10,244 9,304 61 

FPAK 8,501 4,942 608 
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NRQ-e[haXVWiYe OiVW Rf aSSOicaWiRQV 
System Description 

48 Volt Power Cabling Exhaust Manifold Interior NVH Pads Rear Suspension Knuckle Assembly 
AC Compressor Exterior Usability Appearance and 

Protection Internal and External Noise Synthesis Rear Suspension Links/Arms Upper & 
Lower 

AC Inverter External Communications & Connectivity Jack and Emergency Tools Rear Wheel Arch Liners and Baffles 
AC Lines, Receiver Drier and 
Accumulator Fasteners Keyless Vehicle Rear Wheel Steering Actuation 
Accessory Drive (FEAD, READ) First Row Door Window Lift Assy Lighting - Ambient Instrument Panel (IP) 

& Consoles Restraint Electronics 
Acoustic Control Components Fixed Roof Glazing Load Compartment Floor Trim Road Wheel and Tyre Assembly 
Active Anti-Roll Floor Console Armrest/Lid Load Compartment Fuse Box / Passive Roof Bars and Roof Rack 
Air Cleaner Floor Console Main Moulding Load Compartment Side Trim Seat Belts 
Air Distribution Duct Components Forward Looking Camera (IPMA) Load Compartment Transverse Trim Seat console 
Air Suspension Forward Looking Radar Low Pressure Ducts Seats 
Alarm Horns and Sirens Front Bumper Skin, Foams and mounted 

Grilles Low Voltage Power Electronics Second Row Door, Qtr & Rear Closure 
Window Lift Assy 

Applied Decorative Trim - (IP) Front Door BIW Main Floor Trim Side Door Latches and Exterior Handles 
Applied Decorative Trim - Floor Console Front Door Exterior Frame Finisher Module - Auto or Powershift Trans as 

Shipped Side Doors Hinges and Checks 
Applied Decorative Trim - Side Doors Front Door Interior Frame Finisher Module - Body Part Assembly Spare Wheel and Tyre Assembly 
Applied Parts - (IP) Front Door Trim Panel Module - Cockpit complete Speakers 
Applied Parts - Floor Console Front Drive Unit Module - Cooling Pack Special Protective Structures 
Automatic / Automated Manual Selector 
Assembly Front End Module Carrier Noise Insulation, Hood and Engine Bay Stability Control Systems 
Auxiliary Water Pump Front Fenders NS Powertrain Mounting System Starter Motor 
Badging Front Floor Oil Filter, Level Indicator and Cooler Static Sealing and Structural Adhesive 
Battery 48V Super Capacitor and 
Ancillaries Front Foundation Brakes Onboard Charger Steering Column 
Battery Cables Front Propshaft Overhead Console Steering Wheel 
Battery, Heat Shield & Battery 
Management System Front Side Door Dynamic Weatherstrip Parcel Shelf / Blinds Sun Visors 
Belt Driven Integrated Starter Generator 
(BISG) Front Side Door Glass Passenger Entertainment Displays Sunroof Assembly 
Body Control Module Front Springs and Dampers Pedals Supplemental Front Lamps 
Body Dash and Cowl Front Stabilizer (Anti-Roll) Bar Pillar Trim Lower Supplemental Rear Lamps 
Body Side Front Structure Pillar Trim Upper Supplementary Heat Source 
Booster, Master Cylinder and Reservoir 
Assembly Front Sub-Frame Complete Power Amplifier Surround Cameras 
Brake Pipes and Hoses Front Suspension Knuckle Assembly Power Outlet & Lighter Suspension Controls 
Cabin Rear Trim Front Suspension Links / Arms Upper and 

Lower Power Side Door Mechanism Switch gear 
Cargo Retention Front User Interface Display Power Transfer Unit Towing and Recovery Attachments 
Center Stack Front Wheel Arch Liners and Baffles Powertrain and Auxiliary Control 

Modules Towing Electrical 
Charge Port Bowl and Flap Fuel Cell Powertrain Control Modules: Mounting 

Hardware Traction Battery 
CHMSL (Center High Mount Stop Light) Fuel Distribution Powertrain Control: Sensors and 

Actuators Traffic Horns (Electric) 
Cladding, Body and Wheel Arch Fuel Evaporative Control Radiator Transmission Dress Items (Auto) 
Climate Sensors Fuel Filler (Refueling) Radiator Grill (non-bumper mounted) Transmission Dress Items (Manual) 
Closure Panel or Knee Bolster - (IP) Fuel Filler and Flap Radio Frequency Key Transmission Oil Cooler 
Clutch Actuation Assembly Fuel Tank Assembly Rear AC Control Module Transmission Oil Cooler Pipes 
Column Cowl Gear Shift Module (GSM) Rear Bumper Skin and Foams Turbocharger or Supercharger 
Consumer Electronics Interface Module Generator/Alternator Rear Closure BIW Panel Under Engine Closures, Rock Shields 

and Engine Bay Air Guides 
Convertible Top Assembly Grille Opening Panel/Front Sheet Metal Rear Closure Dynamic Weatherstrip Underfloor Closures 
Cooling Fan and Shrouds Headlamp Cluster Rear Closure Exterior Handle and 

Actuation Upper Exterior and Roof Finish 
Cross-Car Beam (IP) Headliner Assembly Rear Closure Finishers Vacuum Distibution Components 
Curtain Airbag System Heat Insulation and NVH Shields - Engine 

Bay & Underfloor Rear Closure Hinges Windscreen & Tailgate Washer System 
Cylinder Block High Pressure Ducts Rear Closure Interior Trim Panel Wiper Assembly Front 
DCDC Converter High Voltage Fuse Box Rear Closure Latches Wiper Assembly Rear 
Dressed Engine Exterior Covers High Voltage Power Cabling Rear Closure Support & Checks Wiring harnesses 
Driver Airbag and Cover Hood BIW Panel Rear Combination Lamp   
Driver Information Module (Instrument 
Cluster) Hood Hinges Rear Door BIW   
EDS Components & Fasteners Hood Latch & Actuation Rear Door Exterior Frame Finisher   
Electric Vehicle Supply Equipment 
(EVSE) Hood Support and Struts Rear Door or Rear Quarter Trim Panel   
Electric Water Pump Hose Set - Coolant (includes Expansion 

Tank) Rear Drive Unit   
Emission Control Components HVAC Auxiliary Unit Rear Floor   
Emissions Additive Storage, Supply and 
Conditioning HVAC Main Unit Rear Foundation Brakes   
Engine Bay Fuse Box / Passive Infotainment Antennas and Cables Rear Propshaft   
Engine Compartment Trim / E-Box Infotainment Head Unit Rear Side Door Dynamic Weatherstrip   
Engine Cooling Infotainment Remote Control and 

Headphones Rear Side Door Glass   
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Engine Covers Inner Handles Rear Spoiler   
Engine Ventilation Instrument Panel Main Molding Rear Springs and Dampers   
EW Powertrain Mounting System Interior Lighting Rear Stabilizer (Anti-Roll) Bar   
Exhaust Gas Recirculation Interior Mirror Rear Sub-Frame Complete   
 

The cXUUeQW ReVWUicWiRQ SURSRVaO ZRXOd UeTXiUe Whe PaMRUiW\ Rf fOXRURSRO\PeU XVeV WR be 
VXbVWiWXWed 18 PRQWhV afWeU EQWU\ iQWR FRUce. 

ThiV WiPeVcaOe iV ZRefXOO\ iQVXfficieQW WR aOORZ a Vafe WUaQViWiRQ WR aOWeUQaWiYe PaWeUiaOV. 

x AOWeUQaWiYe SRO\PeUV Pa\ UeTXiUe addiWiRQaO addiWiYeV WR aSSURach Whe SeUfRUPaQce 
UeTXiUePeQWV Rf fOXRURSRO\PeUV aQd fOXRUReOaVWRPeUV. 

x AOWeUQaWiYeV dR QRW cXUUeQWO\ PeeW Whe VaPe OeYeO Rf SeUfRUPaQce aV fOXRURSRO\PeUV. 
x IW iV aQWiciSaWed WhaW Whe dXUabiOiW\ Rf cRPSRQeQWV ZiOO be UedXced, UedXciQg VeUYice Oife, 

iQcUeaViQg VeUYiciQg iQWeUYaOV aQd iQcUeaViQg cRVW Rf RZQeUVhiS fRU cRQVXPeUV. 
 

II IOXRURSRO\PHUV DQG IOXRURHODVWRPHUV UHPDLQ LQ VFRSH, D WUDQVLWLRQ SHULRG RI 12 
\HDUV DIWHU HQWU\ LQWR IRUFH LV QRW VXIILFLHQW IRU WKH DXWRPRWLYH LQGXVWU\, DQG ZH ZRXOG 
UHTXHVW D OLIHWLPH GHURJDWLRQ IRU IOXRURSRO\PHUV DQG IOXRURHODVWRPHUV. 

 

EMISSION CONTROL MEASURES ± MANUFACTURING 
PHASE 
The EXURSeaQ fOXRURSRO\PeU iQdXVWU\ iV cRPPiWWed WR UeVSRQVibOe PaQXfacWXUiQg. The iQdXVWU\ 
haV Pade WUePeQdRXV SURgUeVV RQ Whe iVVXe Rf ePiVViRQV SRWeQWiaOO\ geQeUaWed dXUiQg Whe 
SURdXcWiRQ Rf WheVe PaWeUiaOV, aQd RQ Whe e[SRVXUe Rf iWV ZRUNeUV aQd QeighbRXUiQg 
cRPPXQiWieV.  

PURdXceUV aUe ZRUNiQg cORVeO\ ZiWh WheiU UeVSecWiYe QaWiRQaO cRPSeWeQW aXWhRUiWieV WR eVWabOiVh 
aQd iPSOePeQW Whe WechQicaO acWiRQV WhaW Pa\ be UeTXiUed WR gXaUaQWee aQ adeTXaWe cRQWURO Rf 
Whe UiVNV deUiYed fURP Whe PaQXfacWXUe aQd XVe Rf fOXRURSRO\PeUV aQd fOXRUReOaVWRPeUV aQd 
UePRYe VXch UiVNV ZheUeYeU SRVVibOe. We cRQVideU Whe fOXRURSRO\PeU iQdXVWU\ aV RQe Rf Whe 
beVW cRQWUROOed iQdXVWUieV fURP aQ eQYiURQPeQWaO VWaQdSRiQW.  

PURdXceUV aUe cRQWiQXRXVO\ iPSURYiQg aQd/RU deYeORSiQg beVW aYaiOabOe WechQiTXeV iQ Whe 
PaQXfacWXUiQg SURceVVeV aQd PaQagePeQW Rf eQYiURQPeQWaO ePiVViRQV UeOaWed WR 
fOXRURSRO\PeUV aQd WheiU SURdXcWiRQV. 

FOXRURSRO\PeU SURdXceUV aUe cRQWiQXiQg WR iQYeVWigaWe aQd deYeORS R&D SURgUaPV fRU Whe 
adYaQcePeQW Rf WechQRORgieV aOORZiQg fRU a WUaQViWiRQ aZa\ fURP XViQg PFAS-baVed 
SRO\PeUi]aWiRQ aidV dXUiQg fOXRURSRO\PeU SURdXcWiRQ. 

GiYeQ Whe YaUieW\ Rf fOXRURSRO\PeU W\SeV, gUadeV, aQd PaQXfacWXUiQg SURceVVeV, a ViQgOe 
VROXWiRQ ZiOO QRW be aSSOicabOe WR aOO fOXRURSRO\PeUV PaQXfacWXUed aQd SOaced RQ Whe PaUNeW. 

CeUWaiQ fOXRURSRO\PeUV ZiOO UeTXiUe Whe cRQWiQXRXV XVe Rf fOXRUiQaWed SRO\PeUi]aWiRQ aidV XQWiO 
aOWeUQaWiYe WechQRORgieV aUe deYeORSed aQd iPSOePeQWed.  

SeYeUaO fOXRURSRO\PeUV haYe aOZa\V beeQ PaQXfacWXUed ZiWhRXW UeTXiUiQg Whe XVe Rf 
SURceVViQg aidV. 

The PaQXfacWXUiQg ShaVe haV Whe gUeaWeVW UiVN fRU PFAS XVeV, aV PFAS PRQRPeUV aQd 
SURceVViQg aidV aUe UeTXiUed fRU fOXRURSRO\PeU aQd fOXRUReOaVWRPeUV SURdXcWiRQ. 
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NRQ-PFAS SURceVViQg aidV aUe becRPiQg aYaiOabOe, accRUdiQg WR PaQXfacWXUeUV, bXW fiQaO 
SRO\PeU SURSeUWieV caQ be adYeUVeO\ iPSacWed. 

AFFRUGLQJ WR SRO\PHU PDQXIDFWXUHUV, WKH ULVNV RI PFAS HPLVVLRQV WR WKH HQYLURQPHQW 
FDQ EH FRQWUROOHG ZLWK DOWHUQDWLYH RLVN MDQDJHPHQW OSWLRQV. 

x E.g., UeTXiUePeQWV fRU effOXeQW WUeaWPeQW aQd ePiVViRQ OiPiWV 

 

EMISSION CONTROL MEASURES ± USE PHASE 
 

FOXRURSRO\PHUV XVHG LQ WKH DXWRPRWLYH LQGXVWU\ VDWLVI\ WKH OECD FODVVLILFDWLRQ RI 
³PRO\PHUV RI LRZ CRQFHUQ´ ZKLFK UHTXLUH QR HPLVVLRQ FRQWURO PHDVXUHV GXULQJ WKH 
XVH SKDVH. 

 

POeaVe UefeU WR Whe SXbOicaWiRQ ³A cUiWicaO UeYieZ Rf Whe aSSOicaWiRQ Rf SRO\PeU Rf ORZ cRQceUQ 
UegXOaWRU\ cUiWeUia WR fOXRURSRO\PeUV II: FOXRURSOaVWicV aQd fOXRUReOaVWRPeUV - KRU]eQiRZVNi - 
2023 - IQWegUaWed EQYiURQPeQWaO AVVeVVPeQW aQd MaQagePeQW - WiOe\ OQOiQe LibUaU\´. 

 

EMISSION CONTROL MEASURES ± END OF LIFE PHASE 
(INCINERATION) 
 

A SeeU UeYieZed VWXd\2, ORRNiQg aW Whe iQciQeUaWiRQ Rf fOXRURSRO\PeUV ZaV SXbOiVhed iQ 
ChePRVSheUe. 

x PTFE ZaV iQciQeUaWed aW W\SicaO iQciQeUaWiRQ 
WePSeUaWXUeV Rf 870�C (fRU 4 VecV) aQd 1020�C 
(fRU 2.7 VecV) WR deWeUPiQe if aQ\ PFAS 
SURdXcWV ZeUe geQeUaWed dXUiQg Whe 
iQciQeUaWiRQ SURceVV. 
 

x The VWXd\ deWeUPiQed WhaW iQciQeUaWiRQ Rf 
PTFE dXUiQg QRUPaO iQciQeUaWiRQ cRQdiWiRQV did 
QRW SURdXce aQ\ PFAS ePiVViRQV. 

 

  

IQFLQHUDWLRQ RI IOXRURSRO\PHUV GRHV QRW FRQWULEXWH WR HQYLURQPHQWDO PFAS HPLVVLRQV 
DQG LV D VDIH PHWKRG RI GLVSRVDO.  

  

 
2 Krasimir Aleksandrov, Hans-Joachim Gehrmann, Manuela Hauser, Hartmut Mätzing, Daniel Pigeon, Dieter 
Stapf, Manuela Wexler,Waste incineration of Polytetrafluoroethylene (PTFE) to evaluate potential formation of 
per- and Poly-Fluorinated Alkyl Substances (PFAS) in flue gas, Chemosphere, Volume 226, 2019, Pages 898-906, 
ISSN 0045-6535, 
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EMISSION CONTROL MEASURES ± END OF LIFE PHASE 
(LANDFILL) 
A VeUieV Rf WeVWV aW Whe ChaUOeV RiYeU LabV iQ Whe NeWheUOaQdV ZeUe SeUfRUPed WR iQYeVWigaWe if 
Whe SeUViVWeQce Rf PTFE iPSOieV fXWXUe degUadaWiRQ, UeOeaVe, RU WUaQVfRUPaWiRQ iQWR a 
cRQWiQXRXV VRXUce Rf VXbVWaQceV Rf cRQceUQ.  

SWXdieV WR AddUeVV PRWeQWiaO PaUWiWiRQiQg WR WaWeU ± SWXdieV VhRZed WhaW PTFE iV iQVROXbOe iQ 
ZaWeU aQd  iV QRW biRdegUadabOe. 

SWXdieV WR AddUeVV PRWeQWiaO PaUWiWiRQiQg WR SRiO ± The PROecXOaU ZeighW Rf PTFE iV abRYe 
500,000 DaOWRQV aQd aOWhRXgh Whe VRiO adVRUSWiRQ aQd ShRWRWUaQVfRUPaWiRQ VWXdieV aUe QRW \eW 
fiQiVhed, iW caQ UeaVRQabO\ be e[SecWed, baVed RQ Whe high PROecXOaU ZeighW, WhaW QR 
SaUWiWiRQiQg WR VRiO iV aQWiciSaWed. 

SWXdieV WR AddUeVV PRWeQWiaO PaUWiWiRQiQg WR AiU - The YaSRU SUeVVXUe ZaV deWeUPiQed WR be YeU\ 
ORZ OeVV WhaQ 1 [ 10-10 PP Hg aW 20�C. NR decRPSRViWiRQ RU chePicaO UeacWiRQ ZaV RbVeUYed 
aW OeVV WhaQ 150�C.  NR RbVeUYabOe ZeighW ORVV beORZ 549�C, hRZeYeU aW 549�C a 5% ZeighW 
ORVV ZaV RbVeUYed. ThiV daWa VXSSRUWV Whe OacN Rf iQhaOaWiRQ e[SRVXUe SRWeQWiaO aW 
eQYiURQPeQWaOO\ UeOeYaQW WePSeUaWXUeV. 

CRQcOXViRQV fURP Whe ChaUOeV RiYeU LabRUaWRU\ aQd ALS VWXd\: 

 

TKHVH UHVXOWV VXSSRUW WKH VWDELOLW\ RI PTFE DQG ODFN RI WUDQVIRUPDWLRQ WR RWKHU PFAS, 
VXFK DV SHUIOXRURDON\O DFLGV.  PTFE ZLOO QRW SDUWLWLRQ WR DLU, ZDWHU, RU VRLO. PRWHQWLDO 
LQKDODWLRQ, RUDO RU GHUPDO H[SRVXUH WR PTFE IRU ELRWD RU WKH HQYLURQPHQW LV XQOLNHO\ 
EDVHG RQ WKLV GDWD. 

 

AddiWiRQaO VWXdieV aUe aOVR beiQg cRQdXcWed b\ fOXRURSRO\PeU SURdXceUV aQd UeVXOWV ZiOO be 
Pade aYaiOabOe iQ dXe cRXUVe.  



20 
 

LUBRICANTS 
EXECUTIVE SUMMARY 

x PFPE PaiQ XVe iV iQ OXbUicaQWV. ThiV VXbVWaQce iV: 
o NRW cOaVVified aV ha]aUdRXV  
o NRW cOaVVified aV biR-accXPXOaWiYe 
o SWabOe 

x LRZ fUicWiRQ SURSeUWieV  
x DXUabOe/UeWaiQ fXQcWiRQaOiW\ (NeeSV SURdXcW ORQg OaVWiQg) 
x IQVROXbOe iQ ZaWeU 
x AUe XVed RQO\ iQ caVeV QR RWheU OXbUicaQW caQ effRUW Whe fXQcWiRQaOiWieV. 

 

WH DFNQRZOHGJH WKH SURSRVHG GHURJDWLRQ RQ OXEULFDQWV LQ KDUVK FRQGLWLRQV, EXW ACEA 
QHHGV PRUH WLPH WR DQDO\VH WKH LPSDFWV.  

 

 

INTRODUCTION 
AXWRPRWiYe iQdXVWU\ fXOO\ VXSSRUWV Whe SURSRVaO WR PiQiPi]e Whe UeOeaVe aQd diVSeUVaO 

Rf PFAS WhURXgh ZaWeU aQd biRWa aQd aV SaUW Rf Whe CSS. We XQdeUVWaQd WhaW VXbVWaQceV WhaW 
SRVe XQcRQWUROOabOe UiVNV dXe WR WheiU SURSeUWieV VhRXOd be UegXOaWed. HRZeYeU, Whe bURad 
UegXOaWiRQ Rf Whe eQWiUe gURXS Rf PFAS VXbVWaQceV VeePV QRW WR be aSSURSUiaWe. 

AccRUdiQg WR Whe UeVWUicWiRQ SURSRVaO aOO PFAS VXbVWaQceV aUe cOaVVified aV YeU\ SeUViVWeQW 
WhePVeOYeV RU iQ Whe eQYiURQPeQW, biR-accXPXOaWiYe aQd WR[ic bXW WhaW dReVQ¶W aSSO\ WR aOO Rf 
WheP, QRW aOO caQ be defiQed aV ha]aUdRXV fRU eQYiURQPeQW. IQ caVe Rf PFPE OXbUicaQWV, iW 
VeePV WhaW Whe QegaWiYe effecWV PeQWiRQed ZiWhiQ Whe cXUUeQW UeVWUicWiRQ SURSRVaO aUe QRW 
aSSURSUiaWe.  

TheUefRUe, Ze aV aXWRPRWiYe iQdXVWU\ XQdeUVWaQd Whe deURgaWiRQ RQ OXbUicaQWV XVed iQ haUVh 
cRQdiWiRQV iQ Whe UeVWUicWiRQ SURSRVaO. YeW, Ze feaU WhaW WhiV deURgaWiRQ Pa\ QRW be VXfficieQW aV: 

x TheUe iV QR defiQiWiRQ Rf haUVh cRQdiWiRQV, WheUefRUe Ze caQ RQO\ aVVXPe WhaW aOO RXU 
XVeV Rf PFPE OXbUicaQWV aUe iQcOXded iQ WhiV deURgaWiRQ. 

x PFPE iV a XVed aV OifeWiPe OXbUicaQWV, aQd aV VXch a WUaQViWiRQ QR PFPE-fUee OXbUicaQWV 
Pa\ Oead WR OacN Rf VXVWaiQabiOiW\ iQ RXU YehicOeV. 

x E[iVWiQg YehicOeV ZiOO QRW be UeSaiUabOe afWeU Whe 12 \eaUV deURgaWiRQ, Zhich caXVe aQ 
iVVXe aV PFPE iV a OifeWiPe OXbUicaQW. 

LXbUicaQWV aQd gUeaVeV ZiWh abRYe PeQWiRQed caSabiOiWieV, deSeQdiQg RQ WheiU XVe, aUe 
eVVeQWiaO fRU aXWRPRWiYe iQdXVWU\ ViQce Whe\ aUe WaNiQg RQ YaUiabOe fXQcWiRQaOiWieV iQ diffeUeQW 
SaUWV aQd iQ diffeUeQW ORcaWiRQV Rf Whe YehicOe, e.g. ORZ fUicWiRQ, heaW/WePSeUaWXUe UeViVWaQce, 
dXUabiOiW\, chePicaO VWabiOiW\, ORQg OaVWiQg fXQcWiRQaOiW\. TheVe fXQcWiRQaOiWieV Rf Whe PFAS aUe iQ 
PaQ\ caVeV ViPXOWaQeRXVO\ Qeeded aQd QR aOWeUQaWiYe OXbUicaQW caQ WaNe RYeU aOO WhiV iQ RQce. 
AV Whe PFAS ZiWh WhRVe fXQcWiRQaOiWieV aUe UeOaWiYeO\ e[SeQViYe Whe\ aUe RQO\ XVed iQ YeU\ 
VSecific caVeV, e.g. iQ haUVh cRQdiWiRQV ZheUe QR RWheU aOWeUQaWiYeV caQ be XVed (high 
WePSeUaWXUe diffeUeQceV, a SURdXcW/SaUW caQQRW be UeSOaced eaViO\ aQd iQ caVe VeYeUaO Rf 
abRYe-PeQWiRQed fXQcWiRQaOiWieV PXVW be fXOfiOOed ViPXOWaQeRXVO\). 
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SXbVWiWXWiRQ Rf PFAS baVed OXbUicaQWV ZRXOd UeTXiUe a ORW Rf WeVWiQg aQd WiPe fRU a cRPSOe[ 
aUWicOe OiNe a YehicOe ZiWh VXch a cRPSOe[ VXSSO\ chaiQ.   

IQ addiWiRQ, QRQ-PFAS baVed OXbUicaQWV ZRXOd UeOaWe WR higheU cRVWV fRU Whe cXVWRPeU dXe WR 
iQcUeaViQg Rf PaiQWeQaQce VeUYiceV (UegUeaViQg/UeOXbUicaWiRQ). FXUWheUPRUe, accRUdiQg WR Whe 
UeVWUicWiRQ SURSRVaO PaQ\ SaUWV PXVW be VcUaSSed UeVSecWiYeO\ UeSOaced (eYeQ Whe\ aUe fXOO\ 
fXQcWiRQaO) Zhich iV cRQWUadicWRU\ WR Whe gRaOV Rf Whe GUeeQ DeaO aQd CiUcXOaU EcRQRP\.  

 

AUTOMOTIVE USES 
PFPE iV XVed iQ caVe Rf e[WUePe cRQdiWiRQV, e.g. e[WUePe WePSeUaWXUe diffeUeQceV, Pa[iPXP 
dXUabiOiW\, SRVVibO\ iQ VRPe SURdXcWiRQ SOaQWV, SXQURRfV WR PiQiPi]e fUicWiRQ, beaUiQgV, iQVide 
eQgiQeV eWc.  

IPSacWV WR RXU iQdXVWU\: 
High PUeVVXUe DXcWV / HRVeV AQd ReVeUYRiUV / CRQVROe UQiW / ReVWUaiQiQg DeYiceV ± DiagQRVWic 
/ ReaU ShRcN AbVRUbeUV / HRXViQg AQd SeaOV / IQWeUQaO H\dUaXOic OU MechaQicaO CRQWUROV AQd 
PXPSV / PRZeU TaNe-Off / TXUbRchaUgeU / SXSeUchaUgeU / E[haXVW GaV ReciUcXOaWiRQ / MXffOeUV 
/ SeQVRUV / SigQaO CRQdiWiRQiQg DeYiceV / SWabiOi]eU BaU / SWUXW / FURQW SXVSeQViRQ MePbeUV / 
EPiVViRQ CRQWURO - DiVWUibXWRU MechaQiVPV / JacN AQd JacN HaQdOe / DiffeUeQWiaO AVVePbO\ / 
HRXViQg / EQd CRXSOiQgV AQd YRNeV / PaUNiQg BUaNe CRQWUROV (CabOe) / SSaUe WheeO FUaPe 
MRXQWiQg / CRROaQW PXPS AQd FORZ CRQWURO / HiQgeV & ChecN Side DRRUV / EOecWUic HRUQV / 
ReaU SXVSeQViRQ MePbeUV / E[WeUQaO CRQWUROV ± H\dUaXOic / DUiYeU-OSeUaWed E[WeUQaO CRQWUROV 
- FORRU ShifW / OYeUhead CRQVROe _ MaiQ PROdiQg & Oid / MaQXaO CRQWURO UQiW / CRPSUeVVRU / 
DUiYeU-OSeUaWed E[WeUQaO CRQWUROV / FURQW ShRcN AbVRUbeUV / PRZeU CORVXUe MechaQiVPV / 
SXVSeQViRQ LeYeOiQg PRZeU SRXUce / SWeeUiQg CROXPQ aQd ShafW / WheeOV / Cab SXVSeQViRQ 
LeYeOiQg MechaQiVP / MXOWiSOe FXQcWiRQ CRQWUROV / FEM CaUUieU SXbfUaPe / FORRU CRQVROe 
SZiWcheV / ReceiYeU / TXbeV AQd HRVeV / AXWRPaWic CRQWURO UQiW / MaVWeU C\OiQdeU / IQ-VehicOe 
EQWeUWaiQPeQW S\VWeP / Cab TiOWiQg MechaQiVPV / EQgiQeV / SeaWV / TUacWiRQ BaWWeU\ / DRRU 
cRPSRQeQWV / TUaQVPiVViRQ / BeaUiQg / O-RiQgV / AcWXaWRU / COXWch / AiU cRQdiWiRQeU / WiQdRZ / 
SWeeUiQg CROXPQ / MiUURU / DiVSOa\ MRdXOV. 

MaiQ aSSOicaWiRQV/fXQcWiRQV  
PFPE (gUeaVe); EQgiQe PechaQicaO SaUWV, TUaQVPiVViRQ - beaUiQg (PFPE, gUeaVe) ORZ fUicWiRQ, 
heaW UeViVWaQce, chePicaO fXeO VWabiOiW\, dXUabiOiW\; EQgiQe VXb - ThURWWOe VeQVRU (PFPE, gUeaVe) 
ORZ fUicWiRQ, heaW UeViVWaQce, chePicaO fXeO VWabiOiW\, dXUabiOiW\ 
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CUiWicaO cUiWeUia / SURSeUWieV Rf Whe VXbVWaQce iQ WheVe aSSOicaWiRQV 
x LXbUicaQWV aUe XVed WR PiQiPi]e fUicWiRQ aQd WhXV PiQiPi]e eQeUg\ ORVVeV. The 

OXbUicaQWV PXVW ZiWhVWaQd e[WUePe cRQdiWiRQV aQd PeeW Whe fROORZiQg UeTXiUePeQWV:  
o NRQ-WR[ic aQd QRQ-fOaPPabOe  
o ReViVWaQce WR decRPSRViWiRQ, WR high aQd ORZ WePSeUaWXUeV, WR aggUeVViYe 

Pedia, WR high PechaQicaO ORadV, WR gUiPe, UV, e[WUePe ZeaWheU cRQdiWiRQV 
o EQVXUe OXbUicaWiRQ RYeU Whe eQWiUe Oife ± UedXceV Whe cRVW dXe WR OeVV UeSOacePeQW 

aQd UeSaiU Rf Whe SURdXcW. 
o IQcUeaViQg Whe QXPbeU Rf PaWiQg c\cOeV aQd e[WeQdiQg Whe VeUYice Oife 

NR aOWeUQaWiYe caQ WaNe RYeU aOO Whe fXQcWiRQaOiWieV aW Whe VaPe WiPe.   

 

WhaW SeUfRUPaQce cUiWeUia aUe UeTXiUed, e[WeUQaO VSecificaWiRQV, OegaO 
UeTXiUePeQWV eWc? 
FXQcWiRQaOiW\ Rf Whe SaUWV VhRXOd be gXaUaQWeed fRU aOPRVW a OifeWiPe Rf Whe YehicOe ZiWhRXW 
haYiQg WR be  cRQVWaQWO\/VWeadiO\ PaiQWaiQed aQd iQcUeaViQg Whe UeSaiUiQg cRVWV Rf Whe YehicOe 
fRU Whe cXVWRPeU. 

 

Wh\ ZaV WhiV VXbVWaQce chRVeQ fRU WhiV fXQcWiRQ ± e.g. cRVW beQefiW UaWiR, 
eQgiQeeUiQg cRQVideUaWiRQV: 

x WhiOe cRQYeQWiRQaO PiQeUaO RiO-baVed OXbUicaQWV/gUeaVeV SeUfRUP ZeOO fRU PaQ\ 
aSSOicaWiRQV, V\QWheWic PFPE OXbUicaQW/gUeaVeV RffeU VigQificaQW adYaQWageV. The\ aUe 
VWabOe RYeU ORQg SeUiRdV Rf WiPe ZiWh ORZ R[idaWiRQ degUadaWiRQ RU eYaSRUaWiRQ. The\ 
caQ ZiWhVWaQd haUVh cRQdiWiRQV VXch aV high YROWage, cRUURViYeQeVV, RU chePicaO 
iQWeUacWiRQV. The\ caQ be XVed RYeU a Zide WePSeUaWXUe UaQge aQd aUe fiUe UeViVWaQW. IQ 
high-WePSeUaWXUe aSSOicaWiRQV, V\QWheWic PFPE OXbUicaQWV WhiQV RXW OeVV WhaQ 
cRPSaUabOe PiQeUaO RiO, SURYidiQg beWWeU SURWecWiRQ b\ fRUPiQg a WhicNeU RiO fiOP beWZeeQ 
VXUfaceV. 
 

x The\ caQ aOVR be XVed iQ eQYiURQPeQWV ZiWh e[SRVXUe WR chePicaO RU VROYeQW VSOaVheV 
aQd eYeQ fRU SOaVWic aQd UXbbeU OXbUicaWiRQ. EVSeciaOO\ iQ WeUPV Rf PaiQWeQaQce cRVWV, 
fUeTXeQW Ue-OXbUicaWiRQ, bUeaN dRZQ ORVVeV aQd PachiQe dRZQWiPe fOXRUiQaWed 
OXbUicaQWV SOa\ aQ iPSRUWaQW UROe aQd aUe YaVWO\ VXSeUiRU WRZaUdV WR QRQ-fOXRUiQaWed 
OXbUicaQWV. IQ addiWiRQ, fOXRUiQaWed OXbUicaQWV RffeU beWWeU SURWecWiRQ agaiQVW ZeaU aQd 
cRUURViRQ. PFPE OXbUicaQWV aUe iQ geQeUaO PRUe e[SeQViYe WhaQ cRQYeQWiRQaO PiQeUaO 
RiO-baVed OXbUicaQWV bXW cRPbiQe a ORW Rf SURSeUWieV iQ RQe VXbVWaQce. 
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EMISSION CONTROL MEASURES 
MeaVXUeV WaNeQ WR eQVXUe Vafe haQdOiQg aQd eQYiURQPeQWaO UeOeaVe: 

x AXWRPaWed V\VWePV 
x PeUVRQaO SURWecWiYe eTXiSPeQW 

 

ANALYSIS OF ALTERNATIVES 
IdeQWif\ ZheUe cRPPeUciaOO\ aYaiOabOe aOWeUQaWiYeV dR QRW e[iVW aQd eVWiPaWe WiPe 
fRU WheP WR be aYaiOabOe iQ a SURdXcWiRQ eQYiURQPeQW. 
CXUUeQWO\ QR VXbVWaQceV aUe aYaiOabOe WaNiQg RYeU Whe ZhROe bXQdOe/SacNage Rf fXQcWiRQaOiWieV 
Rf PFPE iQ OXbUicaQWV.   

CRVW iPSacWV Rf aOWeUQaWiYe 
IW iV QRW SRVVibOe WR eVWiPaWe aQ\ cRVWV fRU aOWeUQaWiYeV aV QR aOWeUQaWiYeV aUe aYaiOabOe RQ Whe 
PaUNeW WR VXbVWiWXWe PFPE iQ OXbUicaQWV iQ RXU SURdXcWV Zhich WaNeV RYeU aOO Whe fXQcWiRQaOiWieV 
PeQWiRQed SUiRU. TheUefRUe QR cRVW cRPSaUiVRQ iV SRVVibOe.  

 

IPSacWV WR Whe eQd XVeU (cRQVXPeU) aQd eQd Rf Oife / diVSRVaO (if aSSOicabOe) 
IW PighW Oead WR higheU cRVWV fRU cRQVXPeUV/YehicOe RZQeUV aV SaUWV WhaW XVXaOO\ RXWZeaU Whe 
ZhROe OifeWiPe Rf a YehicOe PXVW be chaQged dXUiQg Whe OifeWiPe Rf Whe YehicOe, e.g. eQgiQeV WR 
PRYe aQ RXWeU PiUURU RU VeaWV eWc. FXUWheU XVe caVeV aUe VWiOO XQdeU eYaOXaWiRQ. 

 

SOCIO ECONOMIC IMPACTS 
 

IPSacW RQ cRQVXPeUV 
x RedXced dXUabiOiW\. 
x IQcUeaVe iQ VeUYice SaUWV. 
x IQcUeaVed VeUYice iQWeUYaOV aQd VeUYice cRVWV. 

 

IPSacWV WR RWheU EU iQiWiaWiYeV aQd UegXOaWiRQV 
x IQcUeaVe iQ cXUUeQW CO2e SeUfRUPaQce. 
x IPSacWV QeW ]eUR CO2 VWUaWegieV. 
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MOBILE AIR CONDITIONING 
  

EXECUTIVE SUMMARY  
ACEA¶V Ne\ aVSecWV RQ SURSRVed PFAS UefUigeUaQW baQ:  

- The SURSRVed WUaQViWiRQ SeUiRd fRU UefUigeUaQWV iQ Whe AQQe[ XV ReVWUicWiRQ 
ReSRUW iV PXch WRR VhRUW. 
IW VhRXOd diffeUeQWiaWe beWZeeQ QeZ YehicOe W\SeV aQd QeZ UegiVWUaWiRQV 
(e[iVWiQg W\SeV) aQd beWZeeQ SaVVeQgeU caUV aQd WUXcNV. A feaVibOe WiPefUaPe 
cRXOd be: 

TiPe afWeU EiF [\eaUV] NeZ YehicOe W\SeV NeZ UegiVWUaWiRQV 
PaVVeQgeU caUV 7 17 
HeaY\-dXW\ YehicOeV 10 22 

- VehicOeV ZiWh ICE aQd beOW dUiYeQ cRPSUeVVRUV VhRXOd UeceiYe aQ XQOiPiWed 
deURgaWiRQ aV WheUe iV QR YiabOe aOWeUQaWiYe.  

- EXURSeaQ SURdXcWiRQ fRU e[SRUW VhRXOd UeceiYe aQ XQOiPiWed deURgaWiRQ aV 
aOWeUQaWiYeV aUe QRW VXiWabOe fRU aOO PaUNeWV. 

- SeUYiciQg Rf e[iVWiQg fOeeW PXVW be XQWRXched aQd UePaiQ SRVVibOe ZiWhRXW aQ\ 
WiPe OiPiW UeceiYiQg aQ XQOiPiWed deURgaWiRQ.  

 

DETAILED SUBMISSION 
OQ MaUch 22Qd, 2023, ECHA diVcORVed Whe dUafW AQQe[ XV ReVWUicWiRQ ReSRUW (VeUViRQ 
QU. 2) PURSRVaO fRU a UeVWUicWiRQ Rf PeU- aQd SRO\fOXRURaON\O VXbVWaQceV (PFAS). The 
UeSRUW addUeVVeV Whe PFAS baQ ZiWh UeVWUicWiRQ VceQaUiRV Zhich had beeQ ZRUNed RXW 
WR OiPiW SRWeQWiaO eQYiURQPeQWaO aQd heaOWh iPSacW Rf UeOeYaQW VXbVWaQceV.  

The YaVW PaMRUiW\ Rf PRbiOe aiU cRQdiWiRQiQg V\VWePV XVe R1234\f RU R134a ± bRWh 
cRQVideUed aV PFAS ± aV UefUigeUaQWV fRU heaW WUaQVfeU iQ cRPSUeVViRQ UefUigeUaWiRQ 
c\cOeV. TheVe V\VWePV eQabOe cRROiQg Rf aiU RU fOXid iQ caUV, WUXcNV aQd bXVeV. The\ aUe 
UeTXiUed fRU cXVWRPeU cRPfRUW aQd VafeW\ b\ cRROiQg/heaWiQg Whe SaVVeQgeU cabiQ aQd 
SURYidiQg cOiPaWe cRQdiWiRQV fRU dUiYeU WR NeeS ORZ WheUPaO VWUeVV aQd high 
cRQceQWUaWiRQ RQ Whe WUaffic. TheVe V\VWePV aOVR dehXPidif\ Whe aiU Zhich UedXceV 
ZiQdRZ fRggiQg iQ cRROeU WePSeUaWXUeV. FRU WUXcNV, aiU cRQdiWiRQiQg V\VWePV aUe iQ 
RSeUaWiRQ dXUiQg PaQdaWRU\ UeVWiQg SeUiRdV (dUiYeUV aUe VOeeSiQg iQ Whe cabiQ). 

FXUWheUPRUe, WheVe V\VWePV aUe eVVeQWiaO fRU NeeSiQg WUacWiRQ baWWeUieV aW Whe UeTXiUed 
WePSeUaWXUe. IQdeed, eYeU\ WUacWiRQ baWWeU\ QeedV SURSeU cRROiQg aQd heaWiQg fRU Vafe 
aQd dXUabOe RSeUaWiRQV, TXicN chaUgiQg, efficieQW VWRUage aQd SURYidiQg eOecWUic SRZeU 
VXSSO\ RQ cXVWRPeU dePaQd.  

The AQQe[ XV dUafW SURSRVeV Whe baQ Rf MAC cXUUeQW UefUigeUaQWV 

- ZiWh a YeU\ VhRUW Oead WiPe Rf 1,5 \eaUV afWeU EiF; e[ceSW ICE dUiYeQ YehicOeV 
ZiWh beOW dUiYeQ cRPSUeVVRUV ZiWh a Oead WiPe Rf 6,5 \eaUV afWeU EiF.  
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- fRU SOaciQg RQ Whe EU-PaUNeW; aQd fRU SURdXcWiRQ iQ Whe EU fRU e[SRUW SXUSRVeV.  
- fRU VeUYice aQd UeSaiU Rf caUV aOUead\ RQ Whe URad.  

We UecRgQi]e Whe dRVVieU VXbPiWWeUV¶ iQWeQWiRQ Rf a ZideVSUead baQ Rf PFAS iQcOXdiQg 
UefUigeUaQWV ± SRVVibO\ baVed RQ Whe idea WhaW aOWeUQaWiYeV ZeUe SURPSWO\ aYaiOabOe fRU 
PRbiOe aiU cRQdiWiRQiQg V\VWePV. ThiV iV QRW Whe caVe.  

PRWeQWiaO QRQ-PFAS-UefUigeUaQWV PighW be R744 (CO2), R290 (PURSaQe) RU R152a 
(DifOXRUReWhaQe). TheVe UefUigeUaQWV haYe diffeUeQW SURSeUWieV, Tab 1.  

PURSeUW\ R1234\f  R744 R290 R152a 

ChePicaO fRUPXOa   C3H2F4 C02   C2H4F2 

ChePicaO QaPe TeWUafOXRUSURSeQe CaUbRQ diR[ide SURSaQe DifORXUeWhaQe 

CRPSOieV ZiWh KigaOi 
APeQdPeQW WR Whe 
MRQWUeaO SURWRcRO 

\eV \eV \eV QR 

BRiOiQg SRiQW (aW 
aPbieQW SUeVVXUe) 

-29,5�C -78,7�C -42�C -24,0�C 

EYaSRUaWiRQ SUeVVXUe 
aW 0�C 

2,16 baU 33,85 baU 4,7 baU  2,64 baU 

cUiWicaO WePSeUaWXUe 94,7�C 31�C 96,7�C 113,26�C 

CUiWicaO SUeVVXUe 33,82 baU 73,75 baU 42,5 baU 44,9 baU 

Ma[iPXP SUeVVXUe iQ 
Whe MAC V\VWeP 

US WR 32baU  US WR 130baU  39 baU 30 baU 

GWP IPCC AR4/AR6 4/0,5 1/1 3/0,02 124/164 

cOaVVificaWiRQ A2L 
(MiOdO\ fOaPPabOe) 

A1 
(QRQ fOaPPabOe) 

A3 
(E[WUePeO\ 
fOaPPabOe ) 

A2 
(fOaPPabOe) 

SafeW\ V\VWeP fRU   OiPiWaWiRQ CO2-
cRQceQWUaWiRQ iQ 
SaVVeQgeU 
cRPSaUWPeQW  

OiPiWaWiRQ UiVN Rf 
igQiWiRQ  

OiPiWaWiRQ UiVN Rf 
igQiWiRQ 

 

TheVe VSecific SURSeUWieV aUe diffeUeQW WR R1234\f aQd UeTXiUe VigQificaQW diffeUeQW aiU 
cRQdiWiRQiQg V\VWePV. WiWh WhiV Vaid, iW iV iPSRVVibOe WR UXQ aQ R1234\f V\VWeP ZiWh 
R744, R290 RU R152a ± fRU WheUPRd\QaPic RU fRU VafeW\ UeaVRQV. AOO V\VWePV haYe WR 
be deVigQed aQd deYeORSed iQdiYidXaOO\ deSeQdiQg RQ WheiU UefUigeUaQW. S\VWeP Oa\RXW 
haV WR be accRUdiQg WR ISO13043 aQd SAE J639.  

 

R744 MAC V\VWePV 

R744 (CO2) iV a QRQ-fOaPPabOe gaV ZiWh a GWP Rf 1. NR WR[ic decRPSRViWiRQ 
SURdXcWV. AV R744 haV TXiWe ORZ bRiOiQg WePSeUaWXUe, WhiV iV YeU\ beQeficiaO fRU heaW 
SXPS XVe. DXe WR Whe ORZ cUiWicaO WePSeUaWXUe Rf R744 Whe MAC V\VWeP ZRUNV aW 
VigQificaQWO\ higheU SUeVVXUe WhaQ R1234\f: US WR 130 baU iQVWead Rf 32 baU. ThiV 
dePaQdV QeZ deVigQ aQd deYeORSPeQW fRU eYeU\ cRPSRQeQW ZiWh UeVSecW WR Whe high 
SUeVVXUe iQ Whe MAC V\VWeP. DeSeQdiQg RQ aPbieQW cRQdiWiRQV R744 VWaWe iV aW 
VXbcUiWicaO RU VXSeUcUiWicaO cRQdiWiRQV Zhich caXVeV a PRUe cRPSOe[ cRQWURO-aOgRUiWhP. 
IQ aQ R744 V\VWeP Whe ORZ cUiWicaO WePSeUaWXUe PeaQV QR ShaVe chaQge RccXUV aW high 
WePSeUaWXUe iQ Whe gaV cRROeU. ThiV PaNeV aQ R744 MAC V\VWeP OeVV efficieQW aW high 
aPbieQW WePSeUaWXUeV abRYe Whe cUiWicaO WePSeUaWXUe Rf 31�C (3)(4).  
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CO2-cRQceQWUaWiRQ PiWigaWiRQ VWUaWegieV (VafeW\ cRQceSW) aUe PaQdaWRU\ WR OiPiW CO2-
cRQceQWUaWiRQ iQ Whe SaVVeQgeU cRPSaUWPeQW iQ caVe Rf OeaNage iQ Whe cabiQ dXe WR 
cRPSRQeQW daPage. MRUeRYeU, WUXcNV dUiYeUV Qeed WR VOeeS iQ WheiU cabiQ, ZhiOe Whe aiU 
cRQdiWiRQiQg V\VWeP iV UXQQiQg afWeU beiQg SOXgged iQ aW a SaUNiQg ORW faciOiW\. SWUaWegieV 
aUe NQRZQ aQd ZRXOd be iPSOePeQWed iQ WheVe YehicOeV.  

R290 MAC S\VWeP 

US WR QRZ WheUe aUe QR WechQicaO VWaQdaUdV aYaiOabOe fRU a cRPPRQ Vafe R290 V\VWeP 
deVigQ. TheVe haYe WR be deYeORSed, eYaOXaWed aQd acceSWed WhURXghRXW iQdXVWU\ aQd 
UeOeYaQW VWaNehROdeUV. FRU VafeW\ UeaVRQV R290 VhRXOd QRW be XVed ZiWh cRPbXVWiRQ 
eQgiQe aQd PechaQicaO dUiYeQ cRPSUeVVRUV. TheUefRUe, a VecRQdaU\ ORRS V\VWeP iV 
Qeeded WR decRXSOe R290 fURP Whe SaVVeQgeU cRPSaUWPeQW. SecRQdaU\ ORRS V\VWePV 
ZRXOd haYe VigQificaQW iPSacW RQ MAC V\VWeP deVigQ ± fRU SaVVeQgeU cabiQ cRROiQg aV 
ZeOO aV fRU WUacWiRQ V\VWeP WheUPaO PaQagePeQW iQ eOecWUified YehicOeV. BecaXVe Rf Whe 
R290 fOaPPabiOiW\, Whe UefUigeUaQW chaUge VhaOO be aV ORZ aV SRVVibOe aQd R290 
cRQWaiQiQg cRPSRQeQWV PXVW QRW be SOaced iQVide Whe cabiQ.  

R152a MAC S\VWeP 

R152a iV fOaPPabOe aQd UeTXiUeV a VecRQdaU\ cRROaQW ORRS RQ Whe ORZ WePSeUaWXUe 
Vide. IQdXVWU\ VWaQdaUd SAE J639 deVcUibeV aQd defiQeV UeTXiUePeQWV fRU SafeW\ aQd 
DeVigQ SWaQdaUdV fRU MRWRU VehicOe RefUigeUaQW VaSRU CRPSUeVViRQ S\VWePV. The 
dRVVieU¶V VXbPiWWeUV QaPe R152a aV SRWeQWiaO VXbVWiWXWe WR R134a aQd R1234\f. BXW 
R152a iV OiVWed iQ Whe KigaOi aPeQdPeQW (WR Whe MRQWUeaO PURWRcRO) aV a UefUigeUaQW WR 
be ShaVed dRZQ. AddiWiRQaOO\, Whe OaWeVW IPCC AR6 UeSRUW diVcXVVeV Whe GWP aW 164 - 
Zhich iV abRYe EU MAC diUecWiYe OiPiW Rf 150. TheUefRUe, Ze beOieYe WhaW R152a iV QRW 
a VXVWaiQabOe fXWXUe VROXWiRQ, aQd iW VhRXOd QRW be cRQVideUed aV a YiabOe aOWeUQaWiYe.  

AddiWiRQaO cRQVideUaWiRQV 

MRUeRYeU, VXggeVWed aOWeUQaWiYeV haYe QR chaQce fRU beiQg gORbaO VROXWiRQV ZhiOe 
JaSaQ aQd US haYe UeceQWO\ VZiWched WR R1234\f. AcWXaOO\, cRROiQg SeUfRUPaQceV Rf 
VXggeVWed aOWeUQaWiYeV aUe QRW VXfficieQW fRU ZaUPeU aUeaV WhaQ EU cRXQWUieV. OXU 
iQdXVWU\ iV gORbaO aQd QeedV gORbaO VROXWiRQV. CRROiQg SeUfRUPaQce aQd efficieQc\ 
cRPSaUiVRQ haV beeQ Pade RQ a V\VWeP beQch VhRZiQg bRWh ORZeU cRROiQg caSaciW\ 
aQd ORZeU efficieQc\ Rf R744 XQdeU high aPbieQW cRQdiWiRQV (3)(4).  

DiffeUeQW WR hRPe aSSOiaQce UefUigeUaWRUV Zhich aUe ³VWaQd aORQe SURdXcWV´ Whe 
UefUigeUaQW V\VWePV Rf caUV aQd WUXcNV aUe highO\ iQWegUaWed V\VWePV ± eVSeciaOO\ iQ 
eOecWUified YehicOeV.  

AV e[aPSOeV:  

- ReQaXOW AXVWUaO HEV Oa\RXW: MAC fRU h\bUid eOecWUic YehicOe.  
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- ReQaXOW MegaQe EV Oa\RXW: MAC fRU fXOO eOecWUic YehicOe.  

 
 

The deVigQ, deYeORSPeQW, aQd YehicOe iQWegUaWiRQ Rf QeZ AiU cRQdiWiRQiQg V\VWePV ZiWh 
QeZ UefUigeUaQWV QeedV WR be dRQe WRgeWheU aQd ZiWh deeS iQWeUacWiRQ ZiWh Whe 
deYeORSPeQW SURceVV fRU QeZ caUV, bXVeV RU WUXcNV. The aYaiOabOe VSace aQd Whe 
iQWeUfaceV ZiWh addiWiRQaO V\VWePV aUe defiQed eaUO\ dXUiQg Whe deYeORSPeQW ShaVe.  
ThiV ZRUN WaNeV VeYeUaO \eaUV. OQce WhiV VSace iV aOORcaWed RQO\ PiQRU chaQgeV ZRXOd 
be SRVVibOe e.g., geRPeWU\ Rf SiSeV, ZiUiQg haUQeVV PRdificaWiRQV, VPaOO cRPSRQeQW 
chaQgeV. AddiWiRQaOO\, Whe SURdXcWiRQ SOaQWV aQd afWeUVaOeV VeUYiceV ZiOO UeTXiUe UeZRUN 
aV ZeOO aV iQYeVWPeQW iQ haUdZaUe aQd WUaiQiQg. TheUefRUe, aQ\ WUaQViWiRQ WRZaUdV 
aOWeUQaWiYe UefUigeUaQWV aV R744 RU R290 QeedV aSSURSUiaWe Oead WiPe fRU YehicOe 
PaQXfacWXUeUV.  
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TheUe aUe VeYeUaO chaOOeQgeV aQd VWeSV dXUiQg deYeORSPeQW SURceVV, dXUaWiRQV iQ 1. 
WR 5. UefeU WR SaVVeQgeU caUV:  

1. USVWUeaP acWiYiWieV:  
a. SXSSOieU eQgagePeQW fRU SRWeQWiaO VROXWiRQV  
b. SiPXOaWiRQ WRROV 
c. QXaOificaWiRQ Rf WeVW aQd aQaO\ViV faciOiWieV 
d. PeUPiVViRQV fRU haQdOiQg aQd cRPSaQ\ ZRUNfORZV 
Î Ca. 36 PRQWhV iQiWiaO acWiYiWieV. 

2. DeVigQ aQd deYeORS Whe QeZ V\VWePV:  
a. AiUCR-S\VWeP: ReTXiUePeQWV, WRSRORgieV, cRPSRQeQWV, cRQWURO 

aOgRUiWhPV  
b. SafeW\ V\VWeP: ReTXiUePeQWV, WRSRORgieV, cRPSRQeQWV, cRQWURO 

aOgRUiWhPV.  
Î Ca. 17 PRQWhV PUedeYeORSPeQW aQd V\VWeP cRQceSW deVigQ.  
Î Ca. 22 PRQWhV PURdXcW deYeORSPeQW 

3. IQWegUaWe Whe QeZ V\VWePV iQ a YehicOe:  
a. FXQcWiRQaO: WheUPaO, PechaQicaO, NVH 
b. GeRPeWUicaO: SacNage fRU aOO cRPSRQeQWV 
c. EOecWUicaO: eOecWUic aQd eOecWURQic iQWegUaWiRQ iQ ECUV 
AOO ZiWh UeVSecW WR VafeW\ UeTXiUePeQWV.  
Î Ca. 22 PRQWhV S\VWeP iQWegUaWiRQ 

4. eQVXUe PaWXUiW\:  
a. CRPSRQeQWV: ORQg WeUP PaWXUiW\ [iQcO. iQiWiaO bXiOd XS Rf WeVW caSaciWieV]  
b. FXQcWiRQV: SURRf fRU aOO eQYiURQPeQW aQd XVe cRQdiWiRQV.  
Î Ca. 17 PRQWhV PURdXcW PaWXUiW\ 

5. IQdXVWUiaOi]aWiRQ RQ OaUge VcaOe SURdXcWiRQ:  
a. CRPSRQeQWV: SURdXcWiRQ aW VXSSOieUV RQ aOO QeZ SURdXcWiRQ OiQeV ZiWh 

QeZ WechQRORgieV 
b. S\VWePV/YehicOeV: PRQWage ZiWh QeZ UeTXiUePeQWV aQd SURceVVeV 

ZiWhiQ e[iVWiQg SURdXcWiRQ OiQeV, UefUigeUaQW VXSSO\ aQd chaUge SURceVV 
Î ca. 14 PRQWhV iQdXVWUiaOi]aWiRQ 

Î dXe WR iPSacW RQ VafeW\ aQd eQeUg\ cRQVXPSWiRQ: EYeU\WhiQg Uead\ XQWiO W\Se 
aSSURYaO Rf a QeZ YehicOe (ca. 10 PRQWhV befRUe SOP).  

Î AbRYe PeQWiRQed ZRUNfORZV caQ RYeUOaS, Whe fiUVW PRdeO (iQcO. XSVWUeaP) QeedV 
eighW \eaUV, aOO fXUWheU PRdeOV WaNe Vi[ \eaUV ± Vee gUaShic beORZ.  
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The deYeORSPeQW SURceVV fRU heaY\-dXW\ WUXcNV iV iQdeed ViPiOaU WR Whe RQe fRU 
SaVVeQgeU caUV. SaPe VWeSV bXW diffeUeQceV aV ZeOO. A heaY\-dXW\ WUXcN iV a ZRUNSOace 
aQd a OiYiQg SOace aW Whe VaPe WiPe. The YaUieW\ Rf XVeU fXQcWiRQV aUe gUeaWeU WhaQ fRU 
SaVVeQgeU caUV. TheUe aUe aOVR a Zide UaQge Rf aSSOicaWiRQV WR be deYeORSed, ORQg 
haXOage, ciW\ diVWUibXWiRQ, cRQVWUXcWiRQ, PiQiQg eWc.   

MaQ\ Rf WheP aUe faciQg heaY\ ORadV aQd YeU\ URXgh URad cRQdiWiRQV iQ WheiU daiO\ ZRUN. 
High dXUabiOiW\ iV a Ne\ZRUd WhaW defiQeV aQd affecWV Whe dXUaWiRQ Rf Whe VWeSV iQ Whe 
deYeORSPeQW SURceVV. DeYeORSPeQW aQd YeUificaWiRQ WaNe ORQgeU WiPe, VR dReV Whe WRWaO 
SURceVV. 

Î The fiUVW PRdeO (iQcO. XSVWUeaP) QeedV eOeYeQ \eaUV, aOO fXUWheU PRdeOV WaNe QiQe 
\eaUV.  

FRU a WUaQViWiRQ Rf YehicOeV aOUead\ iQ SURdXcWiRQ Whe VSecific SURdXcWiRQ iQWeUYaOV VhaOO 
be cRQVideUed. PURdXcWiRQ WiPe Rf W\SicaO SaVVeQgeU caU SOaWfRUPV iV PRUe WhaQ WeQ 
\eaUV (e.g., BMW F01-F13 fURP 2008 XQWiO 2018; e.g., BMW F20-F32 fURP 2011 XQWiO 
2021). TUXcNV haYe VOighWO\ ORQgeU iQWeUYaOV 12 \eaUV ± iQ VSecific aSSOicaWiRQV eYeQ 
PRUe aUe UeOeYaQW. 

WiWh UeVSecW WR Whe deeS iQWegUaWiRQ Rf MAC V\VWePV e[SOaiQed abRYe, WhiV ZRUNVWUeaP 
PXVW be cRQVideUed fURP SURceVV VWaUW. MRdeOV Zhich aUe cORVe WR SURdXcWiRQ RU 
aOUead\ iQ SURdXcWiRQ caQQRW be UedeVigQed fRU QeZ V\VWePV. 

 

BaVed RQ 2021 daWa (1) WheUe aUe 11.6 PiOOiRQ QeZ YehicOeV UegiVWeUed iQ Whe EU, 3.6 
PiOOiRQ YehicOeV iPSRUWed iQWR Whe EU aQd 12.1 PiOOiRQ YehicOeV SURdXced iQ 194 
aXWRPRbiOe facWRUieV iQ Whe EU.  

ThiV hXge QXPbeUV Rf SURdXcWiRQ aQd iPSRUW ePShaVi]e Whe iPSacW Rf a MAC V\VWeP 
chaQge RQ PRbiOe aiU cRQdiWiRQiQg PaUNeW. CRQVideUiQg Whe ZhROe aXWRPRWiYe iQdXVWU\ 
± beVideV Whe YehicOe PaQXfacWXUeUV ± Ze e[SecW VigQificaQW effRUW iQ edXcaWiQg 
eQgiQeeUiQg VSeciaOiVWV, eQabOiQg WeVWiQg iQfUaVWUXcWXUe aQd caSaciWieV aV ZeOO aV 
VXSSOieU¶V eQgiQeeUiQg caSaciW\ aQd SURdXcWiRQ UaPS XS WR PeeW WUaQViWiRQ 
UeTXiUePeQWV.  

FRU afWeUVaOeV VeUYiceV aOO UeOeYaQW ZRUNVhRSV/VeUYice SRiQWV Qeed QeZ VeUYice 
PachiQeV aQd WRROV aV ZeOO aV ePSOR\ee WUaiQiQg. ThiV WiPiQg haV QRW beeQ eYaOXaWed 
b\ QRZ bXW iW ZRXOd haSSeQ iQ SaUaOOeO ZiWh iQdXVWUiaOi]aWiRQ. 

The OaVW MAC UefUigeUaQW WUaQViWiRQ iQ Whe EU ZaV RQe decade agR aQd UeaOi]ed iQ a 
WZR-VWeS SURceVV ZiWh adeTXaWe Oead WiPe:  

- MAC diUecWiYe 2006/40/EC ZaV aSSURYed iQ MaUch 2006,  
o iW baQV high-GWP-UefUigeUaQWV: 

� fRU QeZ W\Se aSSURYed caUV fURP 2011 (deOa\ed WR 2013 dXe WR 
UefUigeUaQW aYaiOabiOiW\), 

� fRU aOO caUV WR be UegiVWeUed RU VROd fURP 2017.  
o iW UeOaWeV WR M1/N1 YehicOeV RQO\. 
o iW dReV QRW affecW e[SRUW YehicOeV fURP EU SURdXcWiRQ.   

Î AOPRVW VeYeQ \eaUV fURP aSSURYaO ZiWh a fRXU-\eaU WUaQViWiRQ ShaVe.  
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ThiV WiPeOiQe ZaV PeW b\ XViQg R1234\f iQVWead Rf R134a Zhich iV a QeaUO\ dURS-iQ-
VROXWiRQ. AW WhaW WiPe, MAC V\VWePV ZeUe PXch ViPSOeU aV PRVW caUV ZeUe dUiYeQ b\ 
iQWeUQaO cRPbXVWiRQ eQgiQeV. EOecWUified caUV ZeUe YeU\ feZ.  

WiWh e[SOaQaWiRQV abRYe fRU deYeORSPeQW aQd iQdXVWUiaOi]aWiRQ Rf QeZ MAC-V\VWePV 
aQd RXU e[SeUieQce fURP iPSOePeQWiQg 2006/40/EC Ze cOeaUO\ Vee Whe Qeed Rf 
adeTXaWe WUaQViWiRQ ShaVeV. TaNiQg iQWR accRXQW WhaW XSVWUeaP ZRUN VWaUWV eaUOieU WhaQ 
a QeZ UegXOaWiRQ ZRXOd geW iQWR fRUce, aQ\ WUaQViWiRQ fURP VWaWe-Rf-Whe-aUW UefUigeUaQW 
R1234\f WR QeZ UefUigeUaQWV caQ be aYaiOabOe aW Whe YeU\ eaUOieVW fURP 7 \eaUV afWeU EiF 
fRU Whe fiUVW QeZ SaVVeQgeU YehicOe SOaWfRUPV RU QeZ YehicOe W\SeV. CRQVideUiQg a 
SURdXcWiRQ iQWeUYaO SeU SOaWfRUP Rf 10 \eaUV aQd Whe facW WhaW a UXQQiQg chaQge iV QRW 
SRVVibOe iQ aOO caVeV, Whe WUaQVfRUPaWiRQ fRU aOO QeZO\ SURdXced SaVVeQgeU caUV VhaOO 
be aQRWheU 10 \eaUV ORQgeU XQWiO 17 \eaUV afWeU EiF.  

A WUaQViWiRQ fRU WUXcNV haV WR cRQVideU ORQgeU SeUiRdV, QeZ WUXcN SOaWfRUPV RU QeZ W\SeV 
cRXOd RQO\ be eTXiSSed ZiWh QeZ UefUigeUaQW V\VWePV fURP 10 \eaUV afWeU EiF, aOO QeZO\ 
SURdXced WUXcNV VhaOO be aQRWheU 12 \eaUV ORQgeU XQWiO 22 \eaUV afWeU EiF. (Vee gUaShic 
beORZ) 

 
ThiV WiPe iV PaQdaWRU\ fRU aOO iQdXVWU\ SaUWQeUV aQd cRPSaQieV WR PaQage Whe WUaQViWiRQ 
iQ aOO VecWRUV fURP PFAS-UefUigeUaQW-MAC WR a QRQ-PFAS-UefUigeUaQW-MAC.  

The XVe Rf R744 MAC V\VWePV haV beQefiWV aW heaW SXPS PRde bXW diVadYaQWageV aW 
high WePSeUaWXUe XVe iQ WeUPV Rf eQeUg\ cRQVXPSWiRQ (3). VehicOeV ZiWh iQWeUQaO 
cRPbXVWiRQ eQgiQeV aQd beOW dUiYeQ cRPSUeVVRUV XVe UefUigeUaQW V\VWePV RQO\ fRU 
cabiQ cRROiQg. HeaWiQg eQeUg\ iV SURYided ³fRU fUee´ b\ cRPbXVWiRQ eQgiQe cRROaQW, 
MAC heaW SXPS PRde iV QRW iPSOePeQWed. AV SXUe cabiQ cRROiQg ZiWh R744 caXVeV 
higheU eQeUg\ cRQVXPSWiRQ fURP cRPbXVWiRQ eQgiQeV cRPSaUed WR R1234\f Ze Vee 
Whe UiVN WhaW Whe aPRXQW Rf aYRided R1234\f OeaNage WR Whe aWPRVSheUe PighW bUiQg 
ORZeU beQefiW WhaQ Whe iQcUeaVed CO2-ePiVViRQV fRU UXQQiQg R744 V\VWePV iQ ICE 
YehicOeV. A PaMRU aQd XQVROYed chaOOeQge iV Whe deVigQ Rf RSeQ W\Se cRPSUeVVRU VhafW-
VeaOV fRU PaVV SURdXcWiRQ. TheUe iV QR WechQicaO VROXWiRQ RQ ORQg WeUP YieZ aQd WheUe 
PighW be QR beOW dUiYeQ R744 cRPSUeVVRU aYaiOabOe aOVR iQ ORQgeU fXWXUe. We SURSRVe 
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QRW WR baQ R1234\f fURP cRPbXVWiRQ eQgiQe YehicOeV ZiWh beOW dUiYeQ cRPSUeVVRUV aV 
Whe PRVW baOaQced eQYiURQPeQWaO RSWiRQ.  

IQ addiWiRQ WR UeVWUicWiRQ RQ SOaciQg SURdXcWV RQ Whe EU PaUNeW, Whe dUafW SURSRVaO aOVR 
baQV SURdXcWiRQ Rf aOO R1234\f-cRQWaiQiQg MAC V\VWePV iQ aQ\ EU PaQXfacWXUiQg 
SOaQWV fRU e[SRUW PaUNeW. CRQWUaU\ WR ZhaW iV VWaWed RQ Whe aQQe[ dUafW ± iW iV QRW SRVVibOe 
WR fiOO V\VWePV ZiWh R1234\f afWeU YehicOe iV e[SRUWed. AQ\ YehicOe PXVW fXOfiOO cRQfRUPiW\ 
Rf SURdXcWiRQ ZheQ OeaYiQg Whe PaQXfacWXUiQg SOaQW. AQd eOecWUic YehicOeV Qeed 
RSeUaWiRQaO UefUigeUaQW V\VWeP-baVed baWWeU\ cRROiQg WR aOORZ YehicOe XVe fRU WUaQVSRUW. 
PeU 2021 WheUe aUe 5.7 PiOOiRQ YehicOeV e[SRUWed SeU \eaU fURP Whe EU WR PaUNeWV aOO 
RYeU Whe ZRUOd (47% Rf EU YehicOe SURdXcWiRQ). AV MAC V\VWePV ZiWh QeZ UefUigeUaQWV 
aUe PRUe e[SeQViYe WhaQ V\VWePV UXQQiQg ZiWh R1234\f aQ\ YehicOe SURdXced iQ Whe 
EU fRU e[SRUW ZRXOd haYe a cRPSeWiWiYe diVadYaQWage RQ ZRUOdZide PaUNeW cRPSaUed 
WR YehicOeV SURdXced RXWVide Whe EU. ThiV ZRXOd VXSSRUW VhifWiQg SURdXcWiRQ caSaciWieV 
RXWVide Rf Whe EU ZiWh iPSacW RQ ePSOR\PeQW. OYeUaOO, WheUe aUe 3.5 PiOOiRQ MRbV RQ 
diUecW aQd iQdiUecW PaQXfacWXUiQg (2019). (1) 

FiQaOO\, YehicOe PaQXfacWXUeUV PXVW OegaOO\ be abOe WR VeUYice aQ\ YehicOeV SOaced iQ 
Whe PaUNeW dXUiQg WheiU OifeWiPe, iQcOXdiQg UefUigeUaQW UefiOO. AV Whe SURSRVaO aOVR UeVWUicWV 
Whe VeUYiciQg Rf YehicOeV Zhich ZeUe RUigiQaOO\ SOaced RQ Whe PaUNeW ZiWh R134a RU 
R1234\f A/C V\VWePV.  IW¶V XQcOeaU if WhiV iV ZiWhRXW deURgaWiRQ RU afWeU a 12-\eaU 
deURgaWiRQ. IQ eiWheU caVe, becaXVe Whe V\VWePV caQQRW XVe aQ\ SURSRVed aOWeUQaWiYe, 
UeSaiUiQg WheVe YehicOeV ZRXOd UeTXiUe UeSOacePeQW Rf Whe eQWiUe V\VWeP.  The e[SeQVe 
fRU WhiV UeSaiU ZRXOd be eQRUPRXV. IQ PRVW caVeV iW'V QRW eYeQ SRVVibOe aV PRVW Rf WheVe 
YehicOeV haYe ICE SRZeUWUaiQV aQd R290 aQd R744 aUe QRW VXiWabOe aOWeUQaWiYeV fRU 
YehicOeV ZiWh WheVe SRZeUWUaiQV.  TheUefRUe, UeSaiU Rf YehicOeV ZiWh R134a aQd R1234\f 
V\VWePV VhRXOd be e[ePSW fURP UeVWUicWiRQV fRU aQ XQOiPiWed WiPe.  

 

SUBMISSION SUMMARY 
ACEA aQaO\]ed Whe iPSacW aQd cRQVeTXeQceV Rf Whe dUafW AQQe[ XV UeVWUicWiRQ 
UeSRUW. BaVed RQ aOO daWa VhaUed befRUe, a baQ Rf R1234\f ZRXOd caXVe a WUaQViWiRQ 
WRZaUdV QeZ aOWeUQaWiYe UefUigeUaQWV ZiWh hXge iPSacW RQ PRbiOe aiU cRQdiWiRQiQg 
V\VWePV:  

- WRXgh WechQicaO UeTXiUePeQWV.  
- a Zide YaUieW\ Rf VROXWiRQV WR be deYeORSed fRU diffeUeQW W\SeV Rf dUiYeWUaiQV 

(ICE, HEV, PHEV, BEV) aQd YehicOe W\SeV (caUV, bXVeV, WUXcNV).  
- a cRPSOe[ iQdXVWU\ WUaQViWiRQ (QRW RQO\ fRU caU PaQXfacWXUeUV).  

If R1234\f VhRXOd be baQQed, ACEA SURSRVeV: 

- WR UeceiYe eQRXgh WiPe WR SRWeQWiaOO\ deYeORS a gORbaO VROXWiRQ. 
- WR baQ PFAS UefUigeUaQWV QRW eaUOieU WhaQ 7 \eaUV afWeU EiF fRU QeZ SaVVeQgeU 

caUV YehicOe W\SeV aQd QRW eaUOieU WhaQ 10 \eaUV afWeU EiF fRU QeZ WUXcN YehicOe 
W\SeV SOaced RQ Whe PaUNeW iQ Whe EU.  

- WR baQ PFAS UefUigeUaQWV QRW eaUOieU WhaQ 17 \eaUV afWeU EiF fRU aOO QeZO\ 
SURdXced SaVVeQgeU caUV aQd QRW eaUOieU WhaQ 22 \eaUV afWeU EiF fRU aOO QeZO\ 
SURdXceV WUXcNV SOaced RQ Whe PaUNeW iQ Whe EU.  
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- WR aOORZ XQOiPiWed deURgaWiRQ fRU YehicOeV ZiWh cRPbXVWiRQ eQgiQeV aQd beOW 
dUiYeQ cRPSUeVVRUV.  

- WR aOORZ XQOiPiWed SURdXcWiRQ Rf YehicOeV ZiWh PFAS UefUigeUaQWV iQ Whe EU fRU 
e[SRUW SXUSRVe.  

- WR aOORZ XQOiPiWed VeUYice Rf aQ\ UefUigeUaQW fRU YehicOeV SOaced RQ EU PaUNeW 
dXUiQg WheiU OifeWiPe.   
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APPENDIX 

 

(1) ACEA PRcNeW GXide 2022/2023 ± The AXWRPRbiOe IQdXVWU\.  
hWWSV://ZZZ.acea.aXWR/fiOeV/ACEA_PRcNeW_GXide_2022-2023.Sdf  

(2) CabiQ CO2-cRQceQWUaWiRQ aW OeaNage.  
A WeVW Pade iQ a caU (PRQWiac SROVWice), VhRZV cRQceQWUaWiRQ OeYeO abRYe 10%, 
iQ caVe Rf a OeaNage iQ Whe AC ciUcXiW ZiWhRXW PiWigaWiRQ PeaVXUeV. The gUaSh 
aOVR VhRZV Whe cRQceQWUaWiRQ OeYeO ZiWh PiWigaWiRQ PeaVXUeV iPSOePeQWed 
ZheUe Whe CO2-cRQceQWUaWiRQ UePaiQV beORZ a SRWeQWiaOO\ cUiWicaO OeYeO. 
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(3) EfficieQc\ aQd SeUfRUPaQce Rf diffeUeQW UefUigeUaQW MAC V\VWePV  

 
NRWe: 50�C aPbieQW PeaQV aW YehicOe FURQW EQd MRdXOe. ThiV caVe iV QRW UaUe, 
becaXVe aW idOe, aURXQd FURQW-EQd MRdXOe, aiU WePSeUaWXUe iV XVXaOO\ 15�C 
abRYe aPbieQW.  
 

(4) SiPXOaWiRQ cRPSaUiVRQ Rf BEV cRROiQg aQd heaWiQg ZiWh diffeUeQW UefUigeUaQWV 
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BATTERIES 

EXECUTIVE SUMMARY 
Ͳ The PFAS REACH UeVWUicWiRQ SURSRVaO ZiOO haYe a PaMRU iPSacW RQ Whe baWWeU\ iQdXVWU\ 

aV ZeOO aV RQ Whe aXWRPRWiYe iQdXVWU\ XViQg WheVe baWWeUieV fRU Whe WUaQVfRUPaWiRQ 
WRZaUdV ePiVViRQ-fUee YehicOeV. 

Ͳ FRU VSecific aSSOicaWiRQV ZheUe PFAS aUe XVed iQ baWWeUieV, ACEA iV UeTXeVWiQg 
deURgaWiRQV aQd addiWiRQaO WUaQViWiRQ WiPeV WR SURYide VXfficieQW WiPe fRU Whe baWWeU\ 
iQdXVWU\ WR ideQWif\ aQd iPSOePeQW aOWeUQaWiYe QRQ-PFAS VROXWiRQV.  

Ͳ BaWWeUieV aUe a PaiQ eQabOeU fRU Whe WUaQViWiRQ WRZaUdV ORZ-ePiVViRQ PRbiOiW\, 
decaUbRQi]ed eQeUg\ geQeUaWiRQ aQd digiWaOi]aWiRQ.  

Ͳ BaWWeUieV aOVR SRZeU a Zide UaQge Rf cRPSRQeQWV iQ Whe caU. 
Ͳ ThiV dRcXPeQW deWaiOV ZhaW W\SeV Rf PFAS aUe XVed iQ baWWeUieV aQd Zh\, ZheWheU WheUe 

aUe QRQ-PFAS aOWeUQaWiYeV aYaiOabOe, ZhaW aUe Whe WRQQageV Rf PFAS cRQVXPed aQd 
ePiWWed, Whe VRciR-ecRQRPic iPSacW aVVeVVPeQW Rf Whe SURSRVed PFAS UeVWUicWiRQ fRU 
Whe baWWeU\ YaOXe chaiQ aQd fiQaOO\ SURSRVeV beVW SUacWiceV WhaW Whe baWWeU\ iQdXVWU\ aQd 
OegiVOaWRUV cRXOd iPSOePeQW WR fXUWheU PiQiPi]e ePiVViRQV. 

INTRODUCTION 
The VcRSe Rf WhiV dRcXPeQW aV feedbacN WR Whe ECHA cRQVXOWaWiRQ iQcOXdeV Whe fROORZiQg W\SeV 
Rf high SeUfRUPaQce, adYaQced UechaUgeabOe aQd OiWhiXP baWWeUieV:  

� LiWhiXP-iRQ UechaUgeabOe baWWeUieV (aOVR NQRZQ aV Li-iRQ baWWeUieV)  

� LiWhiXP (Li) SUiPaU\ baWWeUieV (aOVR NQRZQ aV SUiPaU\ LiWhiXP baWWeUieV)  

� NicNeO±baVed UechaUgeabOe baWWeUieV (Ni-Mh)  

� LiWhiXP PeWaO UechaUgeabOe baWWeUieV  

� SROid-VWaWe baWWeUieV aQd RWheU baWWeU\ WechQRORgieV cXUUeQWO\ XQdeU UeVeaUch 

The RQO\ W\Se Rf UechaUgeabOe baWWeU\ Zhich dReV QRW XVe PFAS iV Oead-acid baWWeUieV fRU 
baWWeUieV iQ 12V SLI XVe aQd VSecific 24V XVe. BXW Whe baQ Rf XVe Rf Lead iQ baWWeUieV iV beiQg 
diVcXVVed XQdeU ELV diUecWiYe (2000/53) ZiWh UeYieZ e[SecWed b\ 2025 (accRUdiQg WR diUecWiYe 
2023/544) fRU e[ePSWiRQ RQ 12V aQd 24V baWWeUieV VWiOO iQ fRUce, aQd Lead iV aOVR UecRPPeQded 
WR aXWhRUi]aWiRQ XQdeU REACH. HRZeYeU, Oead acid baWWeUieV haYe a ORZ eQeUg\ deQViW\. Lead-
acid baWWeUieV caQQRW be XVed aV VXiWabOe aOWeUQaWiYe fRU WechQRORgieV SUeVeQWed abRYe.  

ACEA cRXOd XSdaWe WhiV dRcXPeQW ZiWh addiWiRQaO iQfRUPaWiRQ dXUiQg Whe SXbOic cRQVXOWaWiRQ.  

ThiV dRcXPeQW iV baVed RQ Whe cRPPRQ ZRUN ZUiWWeQ b\ RECHARGE (³ASSOicaWiRQ fRU 
deURgaWiRQV fURP PFAS REACH UeVWUicWiRQ fRU VSecific XVeV iQ baWWeUieV´, ASUiO 2023). 
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AUTOMOTIVE BATTERIES USES 
PFAS aUe XVed iQ Ne\ cRPSRQeQWV fRU aOO high SeUfRUPaQce aQd OiWhiXP baWWeU\ WechQRORgieV.  

x BiQdeU PaWeUiaO fRU eOecWURdeV 
x EOecWURO\WeV 
x VaOYeV, gaVNeWV, ZaVheUV  
x CRaWiQgV Rf VeSaUaWRUV: ceUaPic aQd adheViYe 
x Edge cRaWiQgV fRU eOecWURdeV 

The UeaVRQ Rf XVe iV Whe cRPbiQaWiRQ Rf SURSeUWieV Rf chePicaO UeViVWaQce aQd WROeUaQce WR a 
high UaQge Rf ZRUNiQg WePSeUaWXUeV. 

FUNCTIONAL USES 
PFAS XVed iQ biQdeU PaWeUiaO fRU eOecWURdeV: 

x PVDF iV XVed aV biQdeU Rf Whe caWhRde Rf Li-iRQ UechaUgeabOe baWWeUieV & VROid-VWaWe 
baWWeUieV, IQ a TXaQWiW\ aURXQd 2 WR 3%. IW hROdV Whe acWiYe PaWeUiaO SaUWicOe WRgeWheU ZiWh 
Whe cRPSRViWe eOecWURde aQd ZiWh Whe cXUUeQW cROOecWRU.  

x PTFE caQ aOVR be XVed iQ SOace Rf PVDF aV a biQdeU.  

PFAS caQ be XVed iQ eOecWURO\WeV :  

x FRU Whe Qe[W geQeUaWiRQ Rf Li-iRQ UechaUgeabOe baWWeUieV. aOORZiQg a 20% ORQgeU Oife 
baWWeU\ (VhRUW chaiQ PFAS) 

x AV a biQdeU iQ Whe VROid eOecWURO\We Rf VROid-VWaWe baWWeUieV (PVDF, PTFE) 

PFAS aUe XVed iQ YaOYeV, gaVNeWV, ZaVheUV (PTFE, FEP, PFA, VDF, HFP, FKM) 

PFAS aUe XVed iQ VeSaUaWRU cRaWiQgV fRU adheViRQ Rf VXUface Oa\eU aQd SURWecWiRQ Rf Whe aQRde 
fURP R[idaWiRQ (PVDF) 

PFAS aUe XVed fRU VafeW\ iVVXeV iQ Edge cRaWiQgV Rf eOecWURdeV (PVDF/CeUaPic) 

EMISSION CONTROL MEASURES 
The iQfRUPaWiRQ abRXW ePiVViRQV haYe aOUead\ beeQ SURYided b\ RECHARGE iQ Whe VecRQd 
caOO fRU eYideQce VXbPiWWed iQ OcWRbeU 2021.  

USdaWed iQfRUPaWiRQ ZiOO be iQcOXded iQ VXbVeTXeQW VXbPiVViRQV. 
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ANALYSIS OF ALTERNATIVES 
PFAS XVed aV biQdeU (baVed RQ fOXRURSRO\PeUV) iQ eOecWURdeV: 

x FOXRURSRO\PeUV aUe cOaVVified aV SRO\PeUV Rf ORZ cRQceUQ. TheUe aUe PRUe aSSURSUiaWe 
RSWiRQV aYaiOabOe fRU fOXRURSRO\PeUV PaQXfacWXUiQg SURceVVeV, Ze WheUefRUe UeTXeVW 
WhaW fOXRURSRO\PeUV aUe UePRYed fURP WhiV VcRSe Rf WhiV UeVWUicWiRQ.  

PFAS caQ be XVed iQ eOecWURO\WeV: 

x The Qe[W geQeUaWiRQ Rf Li-iRQ UechaUgeabOe baWWeUieV ZiOO XVe PFAS iQ OiTXid eOecWURO\We 
fRU a 20% ORQgeU Oife baWWeU\. 

o CXUUeQWO\, WheUe aUe QR aOWeUQaWiYeV aYaiOabOe WRda\.  
o FRU QeZ VROid-VWaWe eOecWURO\WeV, QR aOWeUQaWiYe aYaiOabOe WRda\. 
o A PiQiPXP WUaQViWiRQ SeUiRd Rf aW OeaVW 13,5 \eaUV iV Qeeded.  
o ThiV e[ePSWiRQ VhaOO be UeYieZed aQd aVVeVVed b\ Whe CRPPiVViRQ QR OaWeU 

WhaQ 10 \eaUV afWeU EQWU\ iQWR FRUce, WR XQdeUVWaQd if aOWeUQaWiYeV aUe aYaiOabOe. 

 

PFAS aUe XVed iQ YaOYeV, gaVNeWV, ZaVheUV: 

x NR aOWeUQaWiYe aYaiOabOe WRda\. AQ e[cOXViRQ fURP Whe VcRSe Rf Whe PFAS UeVWUicWiRQ 
SURSRVaO iV UeTXeVWed. 

PFAS aUe XVed iQ VeSaUaWRU cRaWiQgV: ceUaPic aQd adheViYe: 

x NR aOWeUQaWiYe aYaiOabOe WRda\. AQ e[cOXViRQ fURP Whe VcRSe Rf Whe PFAS UeVWUicWiRQ 
SURSRVaO iV UeTXeVWed. 
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FUEL CELLS 
EXECUTIVE SUMMARY 
The h\dURgeQ ecRQRP\ iV: 

1. a Ne\ cRQWUibXWRU WR EU SROicieV WRZaUdV decaUbRQiVaWiRQ (GUeeQ DeaO, FiWfRU55 
PacNage, REPRZeU EU POaQ «) 

2. iQ daQgeU becaXVe Rf Whe PFAS (PRUe VSecificaOO\, SeUfOXRURVXOfRQic acid [PFSA]) 
UeVWUicWiRQ SURSRVaO: 

o Whe SURSRVed deURgaWiRQ aSSOieV RQO\ fRU SURWRQ-e[chaQge PePbUaQeV (PEM) 
iQ fXeO ceOOV (FC)  
� PFSA iV XVed iQ FC eOVeZheUe WhaQ PEMV aUe QRW deURgaWed Æ Qeeded, 

QR aOWeUQaWiYeV Uead\ \eW. 
� PFSA iV XVed iQ PEMV eOVeZheUe WhaQ FC aUe QRW deURgaWed Æ Qeeded 

fRU eOecWURO\VeU, QR aOWeUQaWiYeV Uead\ \eW. 
� PFSA iV aOVR XVed RQ FC V\VWeP aX[iOiaUieV (hXPidifieUV, H2 VeQVRU) Æ 

Qeeded fRU Whe ZhROe V\VWeP. 
o a cOeaU defiQiWiRQ Rf ³PEM´ iV PiVViQg (PEM iV PXOWi Oa\eUed, aOO Oa\eUV Qeed WR 

be cRYeUed b\ Whe deURgaWiRQ) 
o PTFE aQd PFSA QeedV WR be e[cOXded fURP Whe VcRSe Rf Whe SURSRVaO aV 

SRO\PeU Rf ORZ cRQceUQ. 
o PFSA aUe aOVR Ne\ WR baWWeUieV Zhich aUe QeceVVaU\ fRU fXeO ceOO aSSOicaWiRQV q 

QR deURgaWiRQ fRU baWWeUieV PeaQV QR h\dURgeQ ecRQRP\. 
 

PTFE DQG PFSA VKRXOG EH H[FOXGHG IURP WKH VFRSH RI WKH SURSRVHG UHVWULFWLRQ WR 
HQDEOH WKH K\GURJHQ HFRQRP\ WR GHYHORS DQG VHFXUH WKH GHFDUERQL]DWLRQ EU SROLF\. 

 

INTRODUCTION 

x ACEA PePbeUV fXOO\ VXSSRUW Whe Qeed WR UeVWUicW ha]aUdRXV SeU aQd SRO\fOXRURaON\O 
VXbVWaQceV (PFAS). 

x The cXUUeQW UeVWUicWiRQ SURSRVaO, SXbOiVhed RQ 7Wh FebUXaU\ 2023 ZiOO UeVWUicW PRUe WhaQ 
10,000 VXbVWaQceV, ZiWh YaVWO\ diffeUiQg ha]aUd SURSeUWieV.   

x PFAS aUe Ne\ WechQRORgieV eQabOeUV. 
x Which fRU VRPe Rf WheP (FOXRURSRO\PeUV) aUe Rf ORZ cRQceUQ accRUdiQg WR OECD. 
x PFAS iV a OaUge, cRPSOe[, aQd diYeUVe faPiO\ Rf PaQXfacWXUed chePicaOV WhaW iQcOXdeV a 

bURad UaQge Rf VXbVWaQceV ZiWh diffeUeQW Sh\VicaO, chePicaO, aQd WR[icRORgicaO SURSeUWieV 
aQd XVeV cRQVeTXeQWO\, a ³OQe fiWV aOO´ VROXWiRQ iV QRW MXdged UeaVRQabOe. 

x OWheU RMO WaUgeWiQg ePiVViRQV dXUiQg Whe SURdXcWiRQ ShaVe iV PRUe aSSURSUiaWe aV XVe 
ShaVe aQd Uec\cOiQg ShaVe aUe QRW a cRQceUQ. 

 

FDLOLQJ DW HQDEOLQJ WKH XVH RI PFSA DQG PTFE LQ K\GURJHQ DQG IXHO FHOO WHFKQRORJLHV 
ULVNV WR VWRS WKH K\GURJHQ HFRQRP\ GHYHORSPHQWV ZLWKRXW GHOLYHULQJ WKH GHVLUHG 
KXPDQ KHDOWK DQG HQYLURQPHQWDO EHQHILWV. 
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AUTOMOTIVE USES 
DaWa fURP Whe aXWRPRWiYe iQdXVWU\¶V IQWeUQaWiRQaO MaWeUiaO DaWa S\VWeP (IMDS), WaNeQ iQ Q1, 
2022, VhRZV Whe bUeaNdRZQ Rf UeSRUWed PFAS iQ Whe aXWRPRWiYe IQdXVWU\. 

x NeaUO\ 8 PiOOiRQ aXWRPRWiYe SaUWV cRQWaiQ PFAS VXbVWaQceV XQdeU Whe VcRSe Rf Whe 
SURSRVed ReVWUicWiRQ. 

x OYeU 5 PiOOiRQ Rf WheVe SaUWV cRQWaiQ fOXRURSRO\PeUV aQd fOXRUReOaVWRPeUV. 
x The biggeVW UeSRUWed PFAS iV PFTE fOXRURSRO\PeU, Zhich iV XVed iQ QeaUO\ 4 PiOOiRQ 

aXWRPRWiYe SaUWV. 
x PTFE cRXQWV fRU QeaUO\ 50% Rf Whe WRWaO UeSRUWed PFAS iQ aXWRPRWiYe SaUWV aQd PRUe 

WhaQ 70% Rf fOXRURSRO\PeU XVeV. 

FOXRURSRO\PeU XVeV iPSacW 100¶V Rf aXWRPRWiYe aSSOicaWiRQV, Zhich ZiOO Qeed WR be eYaOXaWed.  

x FXeO CeOO aQd UeOaWed WechQRORgieV (eOecWURO\VeUV) aUe VRPe Rf Whe cUiWicaO RQeV. 

 

PFAS DUH XVHG LQ PEM IXHO FHOOV, EXW QRW RQO\. OWKHU FRPSRQHQWV RI FXHO CHOO VWDFNV DUH 
PDNLQJ XVH RI PFAS DQG QHHG WR EH UHPRYHG IURP WKH SURSRVHG VFRSH. EOHFWURO\VHUV 
DUH HTXDOO\ FRQFHUQHG. 
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FUNCTIONAL USES 
PFAS XVed iQ a FXeO CeOO PEM aUe PaiQO\: 

x PFSA iRQRPeU UeSUeVeQWV Whe VWaWe-Rf-Whe-aUW SRO\PeU XVed iQ bRWh Whe PePbUaQe aQd 
caWaO\VW Oa\eU WR faciOiWaWe Whe WUaQVSRUW Rf SURWRQV, WhaQNV WR WheiU RXWVWaQdiQg chePicaO 
aQd WheUPaO SURSeUWieV. 

x PTFE iV added WR Whe PEM fXeO ceOO eOecWURde WR iPSURYe Whe PechaQicaO VWUeQgWh aQd 
WR heOS iQ UePRYiQg Whe SURdXcW ZaWeU fRUPed RQ Whe caWhRde. 

x PFAS aUe aOVR XVed RQ FS V\VWeP aX[iOiaUieV OiNe iQ hXPidifieU (PePbUaQe XVed WR 
hXPidif\ aiU iQOeW, b\ XViQg hXPidified aiU RXWOeW) RU H2 VeQVRU (PePbUaQe Rf Whe 
cRPSRQeQW) 

x FRU aOO WhRVe aSSOicaWiRQV, QR aOWeUQaWiYe iV fRUeVeeQ WR be abOe WR VXbVWiWXWe WRda\ RU iQ 
Whe QeaU fXWXUe WheVe highO\ VSeciaOiVed PaWeUiaOV, ceQWUaO WR Whe fXQcWiRQiQg Rf Whe 
h\dURgeQ YaOXe chaiQ.  

x A UXVhed PFAS baQ ZiWhRXW gUaQWiQg aQ\ e[ePSWiRQ fRU aSSOicaWiRQV iQ Whe h\dURgeQ 
VecWRU ZRXOd SXVh Whe fXeO ceOO WechQRORg\ bacN WR aSSUR[iPaWeO\ TRL 2 iQ WeUPV Rf 
SRZeU deQViW\ aQd dXUabiOiW\. 

x ThRVe WechQRORgieV aUe aV XQYiabOe ZiWhRXW fOXRURSRO\PeU-baVed cRPSRQeQWV aV PEM 
fXeO ceOOV aQd Whe\ aUe aV eVVeQWiaO fRU Whe EU¶V decaUbRQiVaWiRQ gRaOV aV PEM fXeO 
ceOOV. 

 

DXUDELOLW\, FKHPLFDO UHVLVWDQFH, DQG KHDW UHVLVWDQFH DUH 3 RI WKH PRVW LPSRUWDQW 
UHDVRQV ZK\ PFAS DUH NH\ WR WKH H\GURJHQ HFRQRP\. 

  

FLJXUH 5: FOXRURSRO\PHU IXQFWLRQDOLW\ DQG FRPPHUFLDO DSSOLFDWLRQV (FURP ³IQWHJUDWHG EQYLURQPHQWDO AVVHVVPHQW 
DQG MDQDJHPHQW ² VROXPH 14, NXPEHU 3²SS. 319´) 

EMISSION CONTROL MEASURES 
TheVe aUe SURdXced aQd XVed iQ a highO\ cRQWUROOed iQdXVWUiaO eQYiURQPeQW, ZheUe WheiU 
ePiVViRQV aUe QegOigibOe. MRUeRYeU, WheiU UeXVabiOiW\ aQd Uec\cOabiOiW\ aUe acWiYeO\ iQYeVWigaWed. 
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EPiVViRQV aW SURdXcWiRQ aUe OiPiWed b\ PaNiQg XVe Rf Whe beVW aYaiOabOe WechQRORgieV. AOO Whe 
SURdXceUV aUe cRPPiWWed WR OiPiW WhRVe WR Whe OiPiW Rf ZhaW iV SRVVibOe. 

DXUiQg Whe XVe ShaVe aUWicOeV cRQWaiQiQg WhRVe PFAS, RU fRU Whe SURdXcWiRQ Rf Zhich, PFAS 
ZeUe XVed, aUe VeaOed aQd/RU QRW acceVVibOe WR Whe cXVWRPeU/XVeU. 

Rec\cOiQg iVVXe caQ be cRQWUROOed b\ iQciQeUaWiRQ aV iW iV aOUead\ ZeOO dRcXPeQWed iQ Whe 
VcieQWific OiWeUaWXUe. 

RegaUdiQg fXeO ceOOV, aW eQd-Rf-Oife VWage, Whe VWacN iWVeOf ZiOO be diVPaQWOed WR UecRYeU POaWiQXP 
cRQWaiQed iQ Whe eOecWURdeV. The ceOOV ZiOO be WheQ iQciQeUaWed WR Uec\cOe Whe SOaWiQXP gURXS 
PeWaOV (PGMV), ZhiOe Whe iRQRPeUV ZiOO be fXOO\ deVWUR\ed ZiWh h\dURgeQ fOXRUide (HF) 
ePiVViRQV. 

 

FROORZLQJ ELV UHJXODWLRQ, DQG HVWDEOLVKHG UHF\FOLQJ IORZ, YHKLFOHV ZLWK WKHLU FXHO CHOO 
VWDFNV ZLOO UHDFK DXWKRUL]HG WUHDWPHQW IDFLOLWLHV DW WKH HQG RI WKHLU OLIH IRU SURSHU 
WUHDWPHQW OLPLWLQJ WKH ULVN WR WKH HQYLURQPHQW YLUWXDOO\ WR ]HUR.  

ANALYSIS OF ALTERNATIVES 
LabRUaWRU\ VcaOe deYeORSPeQW RQgRiQg (PRUe WhaQ 12 \eaUV WR cRPPeUciaOi]aWiRQ fRU Whe ZhROe 
V\VWeP). 

OYeUYieZ cXUUeQW aOWeUQaWiYeV RQ UeVeaUch OeYeO ideQWified WR VXbVWiWXWe PFAS cRPSRQeQWV iQ 
fXeO ceOO aQd ZaWeU eOecWURO\ViV ceOO:  

  
Component to 
replace 

Supplier 1 Supplier 2 Supplier 3 Supplier 4 Supplier 5 Supplier 6 

Ionomer 
(PFSA) 

No yes yes yes no yes 

PEM (PTFE 
and PFSA) 

No yes yes yes yes yes 

R/F (PTFE) Yes no no no no no 
GDL/MPL 
(PTFE) 

No no no no no no 

GDL: GaV DiffXViRQ La\eU  
MPL: MicUR PRURXV La\eU  
R/F: UeiQfRUcePeQW 
 
MRUe WiPe ZiOO be Qeeded fRU fiQaOi]aWiRQ Rf Whe fRUPXOaWiRQ, YaOidaWiRQ Rf SURSeUWieV, 
VSecificaWiRQV, XSVcaOiQg Rf Whe SURdXcWiRQ, eWc. 
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FLJXUH 6: IOOXVWUDWLRQ RI WKH GLIIHUHQW OD\HUV LQ D IXHO FHOO 

 

AOWHUQDWLYHV DUH IDU IURP FRQILUPHG DQG ZRXOG QHHG PRUH WLPH XQWLO SRVVLEOH 
FRPPHUFLDOL]DWLRQ DQG HYHQ PRUH WR PHHW FXVWRPHU VSHFLILFDWLRQV. 

 

SiPiOaU cRQcOXViRQ fRU aOWeUQaWiYeV fRU PEM FC aX[iOiaUieV (hXPidifieU, H2 VeQVRU): 

x 2 WechQRORgieV aUe e[iVWiQg fRU hXPidifieU: HROORZ fibeUV aQd fOaW PePbUaQe. 
x HROORZ fibeUV cRXOd be ZiWh PFAS fUee, bXW Whe\ dR QRW PeeW Whe aXWRPRWiYe 

VSecificaWiRQV (iQWegUaWiRQ: higheU YROXPe aQd dXUabiOiW\: fUee]iQg iVVXe)  
x AcWXaOO\, QR aOWeUQaWiYe fOaW VheeWV aUe cRPPeUciaOO\ aYaiOabOe \eW bXW iQ deYeORSPeQW 

fRU 2030 (h\dURcaUbRQ-baVed PaWeUiaO) 
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SOCIO ECONOMIC IMPACTS 
A PFAS baQ aV SURSRVed WRda\ ZRXOd affecW VeYeUeO\ Whe EU iQdXVWU\ aV ZeOO aV Whe aPbiWiRXV 
SROic\ WRZaUdV decaUbRQi]aWiRQ aQd Oead WR: 

x a ORVV Rf a VigQificaQW MRbV gURZWh SRWeQWiaO iQ EXURSeaQ iQdXVWU\,  
x VWUaWegic aXWRQRP\ Rf Ne\ YaOXe chaiQV VXch aV WhaW Rf eOecWURO\VeUV aQd fXeO ceOOV,  
x RbMecWiYeV Rf Whe REPRZeUEU WR be PiVVed,  
x XQdeUdeYeORSed eOecWURO\VeU aQd fXeO ceOO caSaciW\ 
x deORcaOiVaWiRQ Rf OaUgeU eOecWURO\VeUV aQd fXeO ceOOV faciOiWieV aQd h\dURgeQ SURdXcWiRQ 

SOaQWV RXWVide EXURSe.  

 

TKH SURSRVHG PFAS UHVWULFWLRQ ZLOO JHQHUDWH VHYHUH QHJDWLYH LPSDFW RQ WKH K\GURJHQ 
HFRQRP\, GHOD\LQJ LWV HVWDEOLVKPHQW, ORVLQJ TXDOLILHG MREV GXH WR GHORFDOL]DWLRQ, 
LQFUHDVLQJ HQHUJ\ GHSHQGHQF\, DOO UHVXOWLQJ LQ PLVVLQJ GHFDUERQL]DWLRQ REMHFWLYHV. 
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ELECTRONICS 

AUTOMOTIVE USES - OVERVIEW 
x CabOeV aQd cabOe haUQeVVeV fRU PXOWiSOe aSSOicaWiRQV (Vee Qe[W Sage) 

 
x PUiQWed CiUcXiW BRaUdV (PCB): PTFE cRUeV iQ high-fUeTXeQc\ aSSOicaWiRQ fRU UadiRV aQd 

UadaUV (ADAS) 
 

x BUacNeWV: e-cRaW 
 

x FOXRURaON\O AcU\OaWe (FAA) cRaWiQg iQ WRXch SaQeOV 
 

x PFAS iQ OiTXid cU\VWaOV ceOOV Rf LCD PRdXOeV (diVSOa\V) 
 

x PeUfOXRURaONR[\ UeViQ iQ ZiUe Rf EM-PRdXOeV 
 

x PTFE iQ aOXPiQiXP eOecWURO\We caSaciWRU eQcaSVXOaWiRQ 
 

x PTFE iQ fiOP caSaciWRUV 

SPaOO eOecWURQic cRPSRQeQWV: 

Ͳ PTFE eSR[\ adheViYe iQ PicURcRQWUROOeUV/ICV. 
Ͳ PTFE adheViYe iQ SMI eOecWURQic cRPSRQeQWV. 
Ͳ TRScRaW Rf dRXbOe Oa\eU caSaciWRUV. 
Ͳ PTFE WXbe iQ cRiOV. 
Ͳ PTFE aV iQVXOaWRU iQ SMD cRQQecWRUV. 
Ͳ PTFE aV TefORQ TXbe iQ DiRdeV. 
Ͳ ETFE, FEP, PTFE SURWecW WXbe aQd SURWecWiRQ Rf Oead-ZiUe iQ TheUPiVWRUV. 
Ͳ PTFE fiOP iQ VZiWcheV. 
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AUTOMOTIVE USES - SEMICONDUCTORS3 
FURQWeQd (ZafeU SURdXcWiRQ SURceVV):  

Ͳ E[WeQViYeO\ XVed iQ ShRWROiWhRgUaSh\ SURceVV chePicaOV VXch aV ShRWRUeViVW, gaVeV fRU 
eWchiQg aQd cOeaQiQg, VROYeQWV, UefUigeUaQWV 

Ͳ E[WeQViYeO\ XVed iQ PURdXcWiRQ eTXiSPeQW VXch aV YaOYeV, VeaOV, aQd cRaWiQg Rf WXbiQg 

BacNeQd (aVVePbO\/PacNagiQg): VSRUadic XVe iQ hRXViQg, adheViYeV, aQd Oead-fUaPeV RU 
VXbVWUaWeV 

FUNCTIONAL USES 
Automotive component Function 

Printed Circuit Boards (PCB): PTFE 
cores in high-frequency application 
for radios and radars (ADAS) 

excellent stability of dielectric 
constant over temperature 

Brackets: e-coat Not yet identified 

Fluoroalkyl Acrylate (FAA) coating in 
touch panels Not yet identified 

PFAS in liquid crystals cells of LCD 
modules (displays) 

Very low water solubility/vapor pressure 
Dipole moment due to fluorine function leads 
to crystal-like orientation 

Perfluoroalkoxy resin in wire of EM-
modules Not yet identified 

PTFE in aluminium electrolytic 
capacitor encapsulation  Protection, chemical stability, low permeability 

PTFE in film capacitors Not yet identified 

 

 
3 Source: ZVEI 



 

 
FLJXUH 7: FXQFWLRQ RI PFAS PDWHULDO 

EMISSION CONTROL MEASURES 
AccRUdiQg WR chaSWeU E.2.11.3 aQd FigXUe 8, fRU eOecWURQicV aQd VePicRQdXcWRUV ³VigQificaQW 
ePiVViRQV ZiOO RccXU dXUiQg ZaVWe ShaVe´. 

BXW WhiV dReV QRW aSSO\ WR eOecWURQicV XVed iQ Whe aXWRPRWiYe/ WUaQVSRUW VecWRU. See FigXUe 9 

³DeVSiWe Whe OaUge WRQQage Rf PFAS XVed iQ Whe WUaQVSRUWaWiRQ VecWRU, ePiVViRQV accRXQW fRU 
OeVV WhaQ 1% Rf PFAS XVe. ThiV ORZ fUacWiRQ caQ be e[SOaiQed b\ Whe aVVXPed YeU\ ORZ 
ePiVViRQV fURP fOXRURSRO\PeU XVe.´ 

AOO iQ aOO, ePiVViRQV WR Whe eQYiURQPeQW caQ be eVWiPaWed aV ORZ becaXVe SRO\PeUV Rf ORZ 
cRQceUQ (PLC) aUe PaiQO\ XVed. 



 

  

FLJXUH 8: E[SHFWHG PFAS XVH DQG HPLVVLRQV LQ EEA XQGHU WKH EDVHOLQH LQ WKH HOHFWURQLFV DQG VHPLFRQGXFWRU 
VHFWRU (PHDQ YDOXHV) [WRQQHV@. 

  

FLJXUH 9: E[SHFWHG PFAS XVH DQG HPLVVLRQV LQ EEA XQGHU WKH EDVHOLQH LQ WKH WUDQVSRUW VHFWRU (PHDQ YDOXHV) 
[WRQQHV@ 

ANALYSIS OF ALTERNATIVES  

FRU cabOeV fRU fXeO OeYeO SeQVRU, aQd fRU SXPSV, PRO\DPLGH ZRXOd be aQ aOWeUQaWiYe WR ETFE. 

PRO\DPLGH iV aYaiOabOe aV aQ aOWeUQaWiYe iQVXOaWRU fRU SMD cRQQecWRUV cRQWaiQiQg PTFE. 

GeQeUaOO\, WheUe aUe RYeUOaSV beWZeeQ Whe PaiQ aSSOicaWiRQV EOecWURQicV aQd TUaQVSRUW. SR, 
ZRXOd WheUe aUe aOWeUQaWiYeV fRU fOXRURSRO\PeUV e[iVWiQg, aOWeUQaWiYeV fRU aXWRPRWiYe eOecWURQic 
SaUWV PighW be feaVibOe. UQWiO QRZ, WheUe iV QR aOWeUQaWiYe fRU PTFE ideQWified. 
 



 

FRU FDEOHV DQG IRU HOHFWURQLF FRPSRQHQWV, DW WKLV WLPH, WKHUH DUH QR VXLWDEOH DOWHUQDWLYHV 
ZLWK WKH VDPH OHYHO RI OLIHWLPH SHUIRUPDQFH. 

  

FLJXUH 10 : QRQ-H[KDXVWLYH VXE-XVHV RI PFAS 

. 

 

  



 

PTFE MEMBRANE 

 
EXECUTIVE SUMMARY 
 
Ͳ FOXRURSRO\PeUV VhRXOd be cRPSOeWeO\ WaNeQ RXW Rf VcRSe. 
Ͳ PFAS PRQRPeUV aQd SURceVViQg aidV VhRXOd RQO\ be UeVWUicWed, afWeU SeUfRUPiQg 

aSSURSUiaWe UiVN aQaO\ViV. 
Ͳ ReVWUicWed PFAS (PRQRPeUV/SURceVViQg aidV) Qeed a deURgaWiRQ fRU PiQiPXP 13.5 \eaUV 

- ReYieZ Qeeded afWeU 5 \eaUV, if PeaQZhiOe aOWeUQaWiYeV e[iVW aQd aUe iQdXVWUiaOi]ed. 
Ͳ GeQeUaO e[ePSWiRQ Rf aOO VeUieV aQd VSaUe SaUWV UeTXiUed (UeSaiU aV SURdXced). 
Ͳ CiUcXOaUiW\: DeURgaWiRQ fRU UePaQXfacWXUiQg Qeeded. 
Ͳ PTFE PePbUaQeV Æ cXUUeQWO\ QR aOWeUQaWiYeV e[iVW. 
Ͳ SWUicW Rec\cOiQg ZiWh a PiQiPXP TXRWe Rf 95% Rf YehicOeV iQcOXdiQg iWV cRPSRQeQWV 

accRUdiQg WR ELV DiUecWiYe 2000/53/EC. 
Ͳ BeVW aYaiOabOe aQd Vafe WechQRORg\ Rf PTFE SURdXcWiRQ VhaOO be aVVXUed b\ SRO\PeU 

PaQXfacWXUeUV. 

 

AUTOMOTIVE USES 
 
The PFAS UeVWUicWiRQ SURSRVaO affecWV aOO YehicOe W\SeV. AOO iQWeUQaO cRPbXVWiRQ eQgiQe (ICE) 
YehicOeV aQd eOecWUic YehicOeV (EV) aUe affecWed, OaWeU WR a gUeaWeU e[WeQW (PFAS ZeighW 
SeUceQWage). 

RegaUdiQg Whe PTFE PePbUaQe, WheVe aVVePbOieV Rf Whe YehicOeV aUe affecWed: 

RadaU VeQVRU, Ne\ UeceiYeU, Ne\ WUaQVceiYeU, dRRU haQdOe VeQVRU, eQgiQe cRQWURO XQiW, fXeO ceOO 
cRQWURO XQiW, WUaQVPiVViRQ cRQWURO XQiW, SRZeU cRQWURO XQiW, afWeUWUeaWPeQW cRQWURO XQiW, bRd\ 
cRQWURO XQiW, baWWeU\ PaQagePeQW V\VWeP / cRQWUROOeU, eQeUg\ cRQWURO XQiWV, YROWage VWabiOi]aWiRQ 
V\VWeP, aQWi-WhefW V\VWeP, iQVWUXPeQW cOXVWeUV, PXOWi-fXQcWiRQ diVSOa\, aiUbag cRQWURO XQiW, cUaVh 
VaWeOOiWeV, VSeed iQdicaWRU, WUaQVPiVViRQ acWXaWRU, geaUbR[ acWXaWRU, cOXWch cRQWURO acWXaWRU, 
NO[ VeQVRU, SUeVVXUe VeQVRU, WePSeUaWXUe VeQVRU, PaVV aiU fORZ VeQVRU, fXeO deOiYeU\ 
cRQWUROOeU, eOecWUicaO WhURWWOe cRQWURO acWXaWRU, fXeO VXSSO\ XQiW, eOecWUicaO ZaWeU SXPS, beOW VWaUWeU 
geQeUaWRU, IQYeUWeU, CRQYeUWeU, CRQWURO MRdXOe, 48V / high YROWage SRZeU eOecWURQicV, 48V / 
high YROWage baWWeU\ cRQWUROOeU, high YROWage dUiYe WUaiQV, high YROWage baWWeU\ MXQcWiRQ bR[, eWc. 

  



 

 

FUNCTIONAL USES 
 
MRUe deWaiOV Rf Whe PaiQ aSSOicaWiRQV / fXQcWiRQV Rf Whe PePbUaQe: 

Ͳ PRO\WeWUafOXRUReWh\OeQe (PTFE) iV XVed WR SURYide a WhiQ, high-VWUeQgWh PicUR-SRURXV 
PePbUaQe WhaW haV a XQiTXe cRPbiQaWiRQ Rf high aiUfORZ ZhiOVW aOVR e[hibiWiQg high OiTXid 
eQWU\ SUeVVXUe. SiQce PTFE haV a high PeOWiQg SRiQW aQd iV chePicaOO\ iQeUW (i.e., VWabOe), iW 
SURYideV XQiTXe SeUfRUPaQce aW a bURad UaQge Rf WePSeUaWXUeV aQd haUVh chePicaO 
eQYiURQPeQWV. 
 

Ͳ AXWRPRWiYe PRZeUWUaiQ VeQWV XVe Whe PicUR-SRURXV VWUXcWXUe aQd h\dURShRbiciW\ (i.e., ZaWeU 
UeSeOOeQW QaWXUe) Rf PTFE aV WhiV aOORZV gaVeV WR SaVV WhURXgh Whe PePbUaQe ZhiOe 
NeeSiQg RXW VROid aQd OiTXid cRQWaPiQaWiRQ. FXUWheUPRUe, WhiV VeUYeV aV a VWUXcWXUe fRU 
ROeRShRbic WUeaWPeQW eQabOiQg UeSeOOeQce Rf ORZ VXUface WeQViRQ fOXidV cRPPRQO\ XVed iQ 
aXWRPRWiYe aSSOicaWiRQV. The PTFE SURYideV high WePSeUaWXUe UeViVWaQce, chePicaO 
UeViVWaQce, ZaWeU SURWecWiRQ (bRWh VXbPeUViRQ aQd high-SUeVVXUe VSUa\; ZiWh Whe fROORZiQg 
IQgUeVV PURWecWiRQ (IP) UaWiQgV - IP[7, 8, 4, 6N, 9N), aQd dXVW SURWecWiRQ (IP6[). ThiV 
fXQcWiRQaOiW\ aOORZV SaVVeQgeU YehicOeV WR VafeO\ RSeUaWe iQ haUVh ZeaWheU cRQdiWiRQV, XQ-
iPSURYed URadV/eQYiURQPeQWV, eWc. AddiWiRQaOO\, Whe PTFE WaSe VWUXcWXUe XQiTXeO\ hROdV 
higheU ORadiQg Rf aeURgeO cRPSaUed WR aOWeUQaWiYeV, OeadiQg WR beWWeU bORcNiQg Rf heaW, Zhich 
beWWeU SURWecWV eQd XVeUV fURP bXUQV. 
 

Ͳ The XVe Rf PFAS eQVXUeV SURdXcW fXQcWiRQaOiW\ RYeU ORQg OifeWiPe (XS WR 30 \eaUV). The ORQg-
WeUP SeUfRUPaQce iV baVed RQ Whe PTFE PePbUaQe chaUacWeUiVWicV iQ cRPbiQaWiRQ ZiWh 
ROeRShRbic SeUfRUPaQce. WhiOe QRUPaO RSeUaWiQg cRQdiWiRQV aUe fURP -40�C WR +125�C 
eYeQ PRUe e[WUePe cRQdiWiRQV caQ be UeTXiUed. FRU e[aPSOe, -60�C fRU aSSOicaWiRQV XVed 
iQ e[WUePeO\ cROd cOiPaWeV; aQd XS WR > +150�C (SeaN) iQ eQeUg\ VecWRU (e.g., iQ hRW 
eQgiQeV). IQ WheVe chaOOeQgiQg cRQdiWiRQV RWheU PePbUaQe PaWeUiaOV ZiWh VaPe aiUfORZ 
SeUfRUPaQce cRXOd QRW VXUYiYe. The RYeUaOO cRPbiQaWiRQ Rf high aiUfORZ aQd high-ZaWeU eQWU\ 
SUeVVXUe (WEP) iV XQiTXe WR RWheU PaWeUiaOV. 

WhaW aUe Whe cUiWicaO cUiWeUia / SURSeUWieV Rf Whe PePbUaQe iQ WheVe aSSOicaWiRQV? 

Ͳ ChePicaOO\ iQeUW aQd h\dURShRbic, aQd WheUefRUe iV QRW affecWed b\ chePicaOV RU ZaWeU WhaW 
caQ caXVe RWheU PaWeUiaOV WR ORVe WheiU PechaQicaO SURSeUWieV aW high WePSeUaWXUeV. 

Ͳ MechaQicaO VWUeQgWh aQd fOe[ibiOiW\, NeeSiQg Whe PaWeUiaO cXW- aQd VcUaSe UeViVWaQW eYeQ aW 
high WePSeUaWXUeV. 

Ͳ A highO\ SRURXV VWUXcWXUe WhaW aOORZV eOecWUicaO VigQaOV WR WUaYeO aW QeaUO\ Whe VSeed Rf OighW 
- ZiWh PiQiPaO ORVV RU diVWRUWiRQ aW VPaOOeU diPeQViRQV aQd ORZeU ZeighW. 

Ͳ IQheUeQW fOaPe-UeWaUdaQW PaWeUiaO aQd PeeWV Whe fOaPe aQd VPRNe WR[iciW\ VSecificaWiRQV 
ZiWhRXW added fOaPe UeWaUdaQWV. 

Ͳ FOe[ibOe aW ORZ aV ZeOO aV aW high WePSeUaWXUeV. 
Ͳ UV UeViVWaQce. 

 

  



 

Wh\ ZeUe WhiV PePbUaQe / FOXRURSRO\PeU / PTFE chRVeQ fRU WhiV fXQcWiRQ e.g., cRVW beQefiW 
UaWiR, eQgiQeeUiQg cRQVideUaWiRQV? 

The WechQicaOO\ PRVW UeOiabOe VROXWiRQ iQ WeUPV Rf Whe UeTXiUed SURSeUWieV / SeUfRUPaQce cUiWeUia, 
Zhich iV aOVR UeTXiUed dXe WR Whe higheU VeYeUiW\. DXUiQg Whe PePbUaQe chaQge becaXVe Rf Whe 
PFOA baQ a feZ \eaUV agR, aOWeUQaWiYe WechQicaO VROXWiRQV ZiWh UegaUdV WR deVigQ aQd PaWeUiaOV 
ZeUe e[aPiQed aW OEM, TieU 1, TieU 2, TieU 3 aQd TieU 4 OeYeO. 

The cXUUeQW PTFE PePbUaQe VROXWiRQ baVed RQ SRO\PeUV Rf ORZ cRQceUQV deOiYeUV VXfficieQW 
SeUfRUPaQce, bXW OeVV SeUfRUPaQce WhaQ cRPSaUed WR Whe SUeYiRXV PePbUaQeV, Zhich had 
PFOA cRQWaPiQaWiRQ RU PFOA degUadaWiRQ SURdXcWV iQVide. The cXUUeQW UeOaWed PTFE 
PePbUaQe VWiOO haV eQRXgh, hRZeYeU dReV QR ORQgeU haYe Whe VaPe OeYeO Rf URbXVWQeVV aQd 
UeViVWaQce agaiQVW Whe fXQcWiRQaO aQd VafeW\ UeOeYaQW UeTXiUePeQWV ZhiOe VWiOO PaiQWaiQiQg Whe 
VWaQdaUdV UeTXiUed. 

TheUe iV a high SRWeQWiaO UiVN WhaW aOWeUQaWiYe PaWeUiaOV WR UeSOace PTFE PePbUaQeV ZiOO QRW be 
abOe WR fXOfiO fXQcWiRQaO aQd VafeW\ UeOeYaQW UeTXiUePeQWV. 

MRUeRYeU, RXU iQYeVWigaWiRQ WRgeWheU ZiWh VXSSOieUV Yia Whe VXSSO\ chaiQ VhRZV WhaW Whe cXUUeQW 
VWaWe Rf NRQ-FOXRUiQaWed PRO\PeU PURceVViQg Aid (RU QRQ-PFAS) WechQRORg\ caQQRW SURdXce 
aOO Whe QeceVVaU\ gUadeV Rf fiQe SRZdeU PTFE. WhiOe Ze aUe aZaUe Rf PXOWiSOe cRPSaQieV 
ZRUNiQg RQ QRQ-fOXRUiQaWed SURceVViQg aid WechQRORg\, Ze dR QRW \eW Vee a cOeaU SaWh WR a 
WechQicaOO\ feaVibOe VROXWiRQ WhaW caQ SURdXce PRVW Rf Whe gUadeV Rf fiQe SRZdeU PTFE UeTXiUed 
fRU high SeUfRUPaQce aSSOicaWiRQV.  IQ addiWiRQ, Ze aOVR haYe UePaiQiQg TXeVWiRQV UegaUdiQg 
ZheWheU Whe cXUUeQW VWaWe Rf QRQ-fOXRUiQaWed SURceVViQg aid WechQRORg\ caQ SURdXce PTFE UeViQ 
Zhich cRPSOiaQW ZiWh RWheU UegXOaWRU\ UeTXiUePeQWV UeOaWed WR fOXRUiQaWed UeVidXaOV.  

WH NQRZ IURP WKH LQYHVWLJDWLRQV DW WKDW WLPH WKDW DOWHUQDWLYH VROXWLRQV DQG PDWHULDOV DUH 
QRW \HW DYDLODEOH RQ WKH PDUNHW. EOHPHQWV OLNH ZRUNLQJ WHPSHUDWXUH LQ FRPELQDWLRQ ZLWK 
GHVLUDEOH VXUIDFH WHQVLRQ FDQQRW EH SURYLGHG E\ DOWHUQDWLYHV NQRZQ WRGD\. 

 



 

 

 

  

Figure 11: critical surface tension and contact angle with water for a selection of polymers. 

Figure 1Ϯ : Working temperature of several polymers. 



 

EMISSION CONTROL MEASURES 
 
The fROORZiQg iV PRUe aSSOicabOe fRU PaQXfacWXUeUV aQd dRZQVWUeaP XVeUV Rf a VXbVWaQce, 
UaWheU WhaQ b\ OEMV aQd TieU1 (& TieU2). 

II WKH VXEVWDQFH LV XVHG LQ RXU PDQXIDFWXULQJ IDFLOLW\, ZKDW PHDVXUHV GR ZH WDNH WR 
HQVXUH VDIH KDQGOLQJ DQG HQYLURQPHQWDO UHOHDVH? 

MRVW aXWRPRWiYe cRPSaQieV XVe fOXRURSRO\PeUV iQ iWV fiQaO VWaWe. MeaQV Whe SURdXcWiRQ Rf 
fOXRURSRO\PeUV ZaV dRQe XSVWUeaP iQ Whe VXSSO\ chaiQ. IQ Whe XVe ShaVe / eQd Rf Oife ShaVe Rf 
fOXRURSRO\PeUV, Whe\ UePaiQ chePicaOO\ VWabOe, QRQ-WR[ic, QRW ZaWeU-VROXbOe aQd QRW PRbiOe. 
Safe haQdOiQg gXideV aUe aYaiOabOe. E[aPSOe aUe giYeQ iQ Whe fROORZiQg OiQN:  

hWWSV://fOXRURSRO\PeUV.SOaVWicVeXURSe.RUg/aSSOicaWiRQ/fiOeV/5116/3671/1909/FOXRURSRO\PeUV_S
afe_HaQd_EN_2021.Sdf. 

DXUiQg Whe SURdXcWiRQ ShaVe Rf fOXRURSRO\PeUV (dRQe XSVWUeaP iQ Whe aXWRPRWiYe YaOXe chaiQ), 
Whe BeVW AYaiOabOe TechQiTXe ASSURach VhaOO be fROORZed. ThaW iQcOXdeV Whe PaQagePeQW Rf 
ePiVViRQV aQd UeSOacePeQW Rf PFAS-baVed SURceVV aidV ZheUe SRVVibOe. TheUe aUe cOeaU 
iQdXVWU\ cRPPiWPeQWV iQ WhiV UegaUd. E.g., b\ Whe FOXRURSRO\PeU GURXS (The EU IQdXVWU\ 
AVVRciaWiRQ Rf fOXRURSRO\PeU PaQXfacWXUeUV): 

hWWSV://fOXRURSRO\PeUV.SOaVWicVeXURSe.RUg/aSSOicaWiRQ/fiOeV/4516/3367/9252/FPG_QA_RMOA_
RQ_FOXRURSRO\PeUV.Sdf. 

OQe PePbUaQe PaQXfacWXUeU SURYided fROORZiQg VWaWePeQW RQ Whe ePiVViRQ cRQWURO PeaVXUeV 
iQVide faciOiWieV: 

OXU SRO\PeUi]aWiRQ faciOiW\ iV eTXiSSed ZiWh VWaWe-Rf-Whe-aUW eQYiURQPeQWaO cRQWUROV* iQcOXdiQg: 
caSWXUe aQd Uec\cOiQg Rf PRQRPeUV, a UegeQeUaWiYe WheUPaO R[idi]eU (RTO) ZiWh a caXVWic 
VcUXbbeU fRU aiU ePiVViRQV aQd acWiYaWed caUbRQ adVRUSWiRQ bedV WR WUeaW ZaWeU effOXeQW. The 
VSeQW acWiYaWed caUbRQ bedV aUe cROOecWed aQd WheUPaOO\ WUeaWed iQ a ceUWified faciOiW\ WR 
UegeQeUaWe Whe Pedia. The faciOiW\ cRQWiQXRXVO\ SeUfRUPV aiU PRQiWRUiQg ZiWh VSeciaOi]ed 
PaiQWeQaQce UeVWaUW OeaN WeVWiQg, SXUVXaQW WR a dRcXPeQWed OeaN deWecWiRQ SURgUaP. 
WaVWeZaWeU VaPSOeV aUe cROOecWed aQd aQaO\]ed daiO\ aQd a bi-ZeeNO\ UeSRUW iV VeQW WR Whe 
ceQWUaO ZaVWe ZaWeU WUeaWPeQW SOaQW aQd WR Whe ORcaO aXWhRUiWieV. The fOXRURSRO\PeU VcUaS 
PaWeUiaOV aUe VhiSSed fRU WheUPaO deVWUXcWiRQ aW a ceUWified WUeaWPeQW faciOiW\. SWUicW SURcedXUeV 
aUe fROORZed WhURXghRXW Whe PaQXfacWXUiQg SURceVV WR eOiPiQaWe UeVidXaO PRQRPeUV fURP Whe 
fOXRURSRO\PeU. TheVe aUe iQdXVWU\ VWaQdaUd SUacWiceV aQd haYe beeQ VhRZQ WR UeVXOW iQ 
PRQRPeU cRQWeQW Rf OeVV WhaQ 0.01 SSP iQ Whe fOXRURSRO\PeU (Whe OiPiW Rf deWecWiRQ fRU WeVW). 
*AV UecRPPeQded iQ Whe EU BREF fRU SRO\PeU SURdXcWiRQ: 

 hWWSV://eiSScb.MUc.ec.eXURSa.eX/UefeUeQce/SURdXcWiRQ-SRO\PeUV. 

AUe WheUe addiWiRQaO PeaVXUeV WhaW Ze cRXOd WaNe, WR VXSSRUW Whe RYeUaOO RbMecWiYe Rf Whe 
UeVWUicWiRQ, ZiWh ORViQg acceVV WR aQ iPSRUWaQW VXbVWaQce? 

FROORZiQg iQSXW ZaV VhaUed b\ RQe Rf RXU PTFE PePbUaQe VXSSOieUV: 
FOXRURSRO\PeU PaQXfacWXUiQg haV a PXch gUeaWeU SRWeQWiaO WR UeOeaVe QRQ-SRO\PeUic PFAS WR 
Whe eQYiURQPeQW WhaQ fOXRURSRO\PeU SURceVViQg. UViQg VWUiQgeQW eQYiURQPeQWaO cRQWUROV dXUiQg 
PaQXfacWXUiQg iV eVVeQWiaO WR PiQiPi]e ePiVViRQV fURP PaQXfacWXUiQg aQd aV UeVidXaOV iQ Whe 
fiQiVhed SRO\PeUV. RigRURXV aSSOicaWiRQ Rf e[iVWiQg eQYiURQPeQWaO UegXOaWiRQV, VWUicW adheUeQce 
WR BeVW AYaiOabOe TechQiTXe (BAT) aQd cRPSOiaQce ZiWh e[iVWiQg UegXOaWiRQV aQd SeUPiWWiQg iV 
eVVeQWiaO WR PiQiPi]iQg eQYiURQPeQWaO aQd heaOWh iPSacWV Rf Whe fOXRURSRO\PeUV¶ eaUO\ Oife c\cOe 



 

ZhiOe UeWaiQiQg WheVe SURdXcWV Rf high VRcieWaO YaOXe. The UeVidXaO OeYeOV Rf PRO\PeUi]aWiRQ 
PURceVViQg AidV (PPAV) iQ fiQaO UeViQ cRXOd be UegXOaWed ZiWh cRQWURO Rf dRZQVWUeaP SRO\PeU 
SURceVViQg aQd aUWicOe SURdXcWiRQ WR eOiPiQaWe ePiVViRQV Rf Whe PPAV. TheUe aUe cOeaU iQdXVWU\ 
cRPPiWPeQWV iQ WhiV UegaUd. E.g., b\ Whe FOXRURSRO\PeU GURXS (The EU IQdXVWU\ AVVRciaWiRQ 
Rf fOXRURSRO\PeU PaQXfacWXUeUV)  

hWWSV://fOXRURSRO\PeUV.SOaVWicVeXURSe.RUg/aSSOicaWiRQ/fiOeV/4516/3367/9252/FPG_QA_RMOA_
RQ_FOXRURSRO\PeUV.Sdf 

The ³iQ Oife´ VWage Rf Whe fOXRURSRO\PeU Oife c\cOe dReV QRW SUeVeQW Whe VaPe heaOWh aQd 
eQYiURQPeQWaO ha]aUdV Rf PFAS PAV aQd Whe ORZ PROecXOaU ZeighW, PRbiOe, WR[ic aQd/RU biR 
accXPXOaWiYe PFAS (VXch aV PFOA RU PFOS). The SURSeUWieV Rf VRPe fOXRURSRO\PeUV OiNe 
PTFE, ETFE, PFA aQd FEP aUe VXch WhaW Whe\ dR QRW diVSOa\ Whe eQYiURQPeQWaO aQd 
WR[icRORgicaO SURfiOeV aVVRciaWed ZiWh WheVe ³PFAS Rf cRQceUQ´. 

IQdeed, WheVe SRO\PeUV aUe: 

Ͳ chePicaOO\ VWabOe e[ceSW XQdeU e[WUePeO\ haUVh cRQdiWiRQV, iQ QR Za\ UeSUeVeQWaWiYe Rf Whe 
eQYiURQPeQW RU biRWa 

Ͳ VWabOe iQ Whe SUeVeQce Rf PicURRUgaQiVPV aQd biRORgicaO fOXidV aQd WiVVXeV 
Ͳ iQcaSabOe Rf fRUPiQg PFAA cRQWaPiQaQWV Rf cRQceUQ iQ Whe eQYiURQPeQW RU iQ Whe SUeVeQce 

Rf biRWa, giYeQ WheiU iQheUeQW VWabiOiW\ 
Ͳ QegOigibO\ VROXbOe iQ ZaWeU 
Ͳ QRQ-biRaYaiOabOe 
Ͳ QRQ-biR accXPXOaWiYe 
Ͳ QRQ-WR[ic 

The cRQVeTXeQce iV WhaW WheUe iV QR UeaVRQ gURXQded iQ VRXQd VcieQce fRU VXch fOXRURSRO\PeUV 
WR be gURXSed ZiWh µPFASV Rf cRQceUQ¶ fRU UegXOaWRU\ SXUSRVeV. 

If acWRUV iQ RXU VXSSO\ chaiQ aUe SURSRViQg cRQWUROV RffeUiQg eYideQce Rf cRQWURO iQ WhiV aUea, Ze 
caQ Ue-iWeUaWe WheiU SURSRVaOV iQ VXSSRUW 

We VXSSRUW cRQWUROV PeaVXUeV OiNe BAT, BAT+ WR be XVed ZheUeYeU SRVVibOe WR UedXce 
ePiVViRQ. We VXSSRUW WhRVe iQ Whe ZhROe iQdXVWU\ aQd beOieYe SURdXcWiRQ Rf high-SeUfRUPaQce 
PaWeUiaOV OiNe fOXRURSRO\PeU caQ be achieYed ZiWh YeU\ OiPiWed aQd cRQWUROOed ePiVViRQV. 
RegXOaWiRQV aQd diUecWiYeV aUe iQ SOace (IED, ORcaO ePiVViRQ SeUPiW, «) aQd caQ PRUe 
effecWiYeO\ cRQWURO ePiVViRQ WhaQ a UeVWUicWiRQ WhaW ZRXOd deQ\ acceVV WR SeUfRUPaQce eQabOiQg 
VafeW\, dXUabiOiW\, aQd efficieQc\ Rf YehicOeV. 

 

ANALYSIS OF ALTERNATIVES 
 
IdeQWif\ ZheUe cRPPeUciaOO\ aYaiOabOe aOWeUQaWiYeV dR QRW e[iVW aQd eVWiPaWe WiPe fRU WheP WR 
be aYaiOabOe iQ a SURdXcWiRQ eQYiURQPeQW: 

We NQRZ fURP Whe iQYeVWigaWiRQV dXUiQg Whe PePbUaQe chaQge becaXVe Rf Whe PFOA baQ a 
feZ \eaUV agR, WhaW fOXRURSRO\PeU-/PFAS-fUee VROXWiRQV aQd PaWeUiaOV aUe QRW aYaiOabOe RQ Whe 
PaUNeW. 
The WechQicaO UeTXiUePeQWV cRXOd QRW be fXOO\ PeW b\ aOWeUQaWiYe PaWeUiaOV, WheUefRUe QR 
aOWeUQaWiYeV ZeUe RffeUed b\ Whe VXSSO\ chaiQ aQd fRXQd dXUiQg Whe PaUNeW aQaO\ViV. 

  



 

CRPSaUe SeUfRUPaQce Rf aOWeUQaWiYeV WR cXUUeQW VXbVWaQce 

DXe WR Whe high VeYeUiW\, aOO UeTXiUePeQWV PXVW be PeW. OWheU PaWeUiaOV haYe faiOed aQd aUe 
WheUefRUe QRW VXiWabOe. OYeUaOO UeVXOW: faiOed. 

IdeQWif\ cRVW iPSacWV Rf aOWeUQaWiYe 

SiQce WheUe aUe QR aOWeUQaWiYeV, a cRVW iPSacW aQaO\ViV caQQRW be caUUied RXW. 

SXSSO\ aQd dePaQd iVVXeV - caQ PaWeUiaO SURdXceUV PeeW Whe QeZ iQcUeaVe? 

We beOieYe PaWeUiaOV SURdXceUV caQ PeeW Whe iQcUeaVe iQ QeZ PaWeUiaOV, bXW Ze dRXbW Whe 
RYeUaOO ePiVViRQ, cRQVXPSWiRQ Rf UeVRXUce aQd SURdXcWiRQ ZiOO be iPSURYed WR Whe OiPiWed 
ORQgeYiW\ aQd SeUfRUPaQce Rf aOWeUQaWiYe PaWeUiaO. 

IdeQWif\ iPSacWV WR Whe eQd XVeU (cRQVXPeU) aQd eQd Rf Oife / diVSRVaO (if aSSOicabOe) 
PRWeQWiaO UiVN Rf higheU VeYeUiW\: daQgeU WR Oife aQd OiPb, YiROaWiRQ Rf Whe OaZ. AddiWiRQaOO\ 
SRWeQWiaO UiVN Rf iQcaOcXOabOe VeUYice Oife dXe WR V\VWePaWic RU UaQdRPO\ RccXUUiQg faiOXUeV. 
SiQce a ORQg WiPe, Uec\cOabiOiW\ cRQceSWV aUe SURYided b\ Whe AXWRPRWiYe iQdXVWU\, WR VXSSRUW 
Whe aSSURSUiaWe haQdOiQg, Uec\cOiQg, WUeaWPeQW Rf eQd-Rf-Life VehicOeV aW Whe eQd Rf PURdXcW Life 
C\cOe (e.g., Rec\cOiQg PaVVSRUWV SURYided b\ VXSSOieUV / IDIS V\VWeP (hWWSV://idiV2.cRP/)). DXe 
WR Whe iQeUW aQd Vafe SURSeUWieV Rf FOXRURSRO\PeUV, QR VSeciaO haQdOiQg iV UeTXiUed aQd 
UecRPPeQded b\ Whe AXWRPRWiYe iQdXVWU\ fRU WheVe FOXRURSRO\PeU cRQWaiQiQg aUWicOeV. 

IQdicaWe iQdXVWU\ WiPe fRU chaQge WR PRYe WR WhiV aOWeUQaWiYe (if aYaiOabOe) 

SiQce QR aOWeUQaWiYeV aUe aYaiOabOe RQ Whe PaUNeW, WheVe PXVW fiUVW be deYeORSed, WeVWed aQd 
iQWURdXced WhURXgh Whe cRPSOeWe VXSSO\ chaiQ (fURP TieU 4 WiOO WR OEM). 
FOXRURSRO\PeUV aQd F-eOaVWRPeUV (i.e., SRO\PeUV Rf ORZ cRQceUQ) VhRXOd be WaNeQ RXW Rf Whe 
VcRSe Rf Whe PFAS UeVWUicWiRQ becaXVe WheUe iV QR eYideQce, WhaW Whe PaMRUiW\ Rf XVed 
fOXRURSRO\PeUV / F-eOaVWRPeUV (abRXW 94% accRUdiQg SETAC SXbOicaWiRQ: 
hWWSV://VeWac.RQOiQeOibUaU\.ZiOe\.cRP/dRi/10.1002/ieaP.4646) PeeW Whe OECD cUiWeUia Rf 
³SRO\PeUV Rf ORZ cRQceUQ´ Rf e[iVWiQg ha]aUd RU UiVNV. 

PFAS PRQRPeUV aQd SURceVViQg aidV VhaOO QRW be SXW XQdeU geQeUaO VXVSiciRQ Rf cUiWicaO. The 
UeVWUicWiRQ PXVW be caUefXOO\ VeW XS b\ VXbVWaQce UeOaWed aQd UiVN baVed, XQdeU VWUicW 
cRQVideUaWiRQ Rf AUWicOe 68 REACh (³IQWURdXciQg QeZ aQd aPeQdiQg cXUUeQW UeVWUicWiRQV´). 
FRU PFAS PRQRPeUV aQd SURceVViQg aidV, Zhich VhaOO be UeVWUicWed afWeU cRQVideUiQg REACh 
AUWicOe 68, VXiWabOe aOWeUQaWiYeV PXVW be aYaiOabOe RQ Whe PaUNeW. TheVe PXVW fiUVW be 
deYeORSed, WeVWed aQd iQWURdXced WhURXgh Whe cRPSOeWe VXSSO\ chaiQ (fURP TieU 4 WiOO WR OEM): 

Ͳ TKH IOXRURSRO\PHUV VKRXOG EH UHPRYHG IURP WKH VFRSH RI UHVWULFWLRQ DV PRUH 
DSSURSULDWH ULVN PDQDJHPHQW RSWLRQV DUH DYDLODEOH WR FRQWURO PFAS HPLVVLRQV LQ 
WKH PDQXIDFWXULQJ SKDVH.  

Ͳ II IOXRURSRO\PHUV UHPDLQ XQGHU WKH VFRSH RI PFAS UHVWULFWLRQV, WKHQ D PLQLPXP 
WUDQVLWLRQ SHULRG RI DW OHDVW 13.5 \HDUV LV QHHGHG IRU PFAS PRQRPHUV / PFAS 
SURFHVVLQJ DLGV. 

Ͳ TKLV H[HPSWLRQ VKDOO EH UHYLHZHG DQG DVVHVVHG E\ WKH CRPPLVVLRQ QR ODWHU WKDQ 5 
\HDUV DIWHU EQWU\ LQWR FRUFH, WR XQGHUVWDQG LI DOWHUQDWLYHV DUH DYDLODEOH. 

 

  



 

RISK IMPACTS ACC. TO ART. 68FF- REACH (COMMITTEE 
FOR RISK ASSESSMENT) 
 

 

 

SOCIO ECONOMIC IMPACTS 
IPSacW RQ cRQVXPeUV: 

Ͳ RedXced dXUabiOiW\. 
Ͳ IQcUeaVe iQ VeUYice SaUWV. 
Ͳ IQcUeaVed VeUYice iQWeUYaOV aQd VeUYice cRVWV. 

IPSacWV WR RWheU EU iQiWiaWiYeV aQd UegXOaWiRQV: 

Ͳ IQcUeaVe iQ cXUUeQW CO2e SeUfRUPaQce. 
Ͳ IPSacWV QeW ]eUR CO2 VWUaWegieV. 
Ͳ High QXPbeU Rf SURdXcW adaSWiRQV. 
Ͳ ASSO\iQg Whe XVe Rf PFAS fRU SSaUe PaUW baVed RQ aQd ZiWh Whe ³ReSaiU aV PURdXced 

PUiQciSOe´. 
Ͳ ASSO\iQg Whe XVe Rf PFAS VXbVWaQceV dXUiQg PURdXcWiRQ Rf deURgaWed PFAS. 
Ͳ ASSO\iQg Whe XVe Rf PFAS fRU O5A ZiWh cRQQecWiRQ WR Whe SURdXcWiRQ daWe befRUe UeVWUicWiRQ 

eQWU\ iQWR fRUce. 
Ͳ ASSO\iQg Whe XVe Rf PFAS iQ YehicOeV W\Se-aSSURYed befRUe PFAS UeVWUicWiRQ eQWU\ iQWR fRUce 

aQd VSaUe SaUWV fRU WheVe YehicOeV becaXVe Whe "PFAS-fUee" chaQgeV aUe YehicOe W\Se 
aSSURYaO UeOeYaQW. 

  



 

HARDCHROME PLATING 
 

EXECUTIVE SUMMARY 
FXUWheU XVe Rf PFOS UeTXiUed fRU Whe haUdchURPe SOaWiQg aSSOicaWiRQ Zhich iV iQ OiQe ZiWh Whe 
EU POP RegXOaWiRQ aQd OiPiWed RQO\ fRU Whe XVe aV PiVW VXSSUeVVaQW iQ cORVed-ORRS V\VWePV. 

A deURgaWiRQ iQfOXeQceV Whe aXWhRUi]ed haUdchURPe aSSOicaWiRQV fRU Whe aXWRPRWiYe iQdXVWU\ 
ZiWh UeYieZ SeUiRdV XS WR 2032 aQd e[SecWed SURORQgaWiRQ Rf WheVe aXWhRUi]aWiRQV fRU VeYeUaO 
\eaUV. 

CXUUeQWO\, Whe SURSRVed UeVWUicWiRQ RQO\ cRQVideUV haUd chURPe aSSOicaWiRQV aV SRWeQWiaO 
deURgaWiRQ fRU cRQVideUaWiRQ aQd 6.5 \eaUV eVWiPaWed XQWiO 2031 (ZRUVW caVe). 

The SXUSRVe Rf Whe POP deURgaWiRQ iV ZRUNeUV VafeW\ b\ PiVW VXSSUeVVaQW aQd VhRXOd be 
VWUeQgWheQed b\ a deURgaWiRQ XQdeU Whe dUafW PFAS UeVWUicWiRQ aQd iQ OiQe ZiWh Whe aXWhRUi]ed 
XVeV XQdeU EU REACH. 

 

TKHUHIRUH, D GHURJDWLRQ VKRXOG FRQVLGHU 13.5 \HDUV WR QRW FRQIOLFWLQJ ZLWK EU POP DQG 
RWKHU SDUWV XQGHU EU REACH. 

 

INTRODUCTION 
The aXWRPRWiYe iQdXVWU\ fXOO\ VXSSRUWV Whe SURSRVaO WR PiQiPi]e Whe UeOeaVe aQd diVSeUVaO Rf 
PFAS WhURXgh ZaWeU aQd biRWa aQd aV SaUW Rf Whe CSS. We XQdeUVWaQd WhaW VXbVWaQceV WhaW 
SRVe XQcRQWUROOabOe UiVNV dXe WR WheiU SURSeUWieV VhRXOd be UegXOaWed. HRZeYeU, Whe bURad 
UegXOaWiRQ Rf Whe eQWiUe gURXS Rf PFAS VXbVWaQceV VeePV QRW WR be aSSURSUiaWe. 

The UeOeYaQW aSSOicaWiRQ haUdchURPe SOaWiQg iV aOUead\ e[WUePeO\ UeVWUicWed, fiUVW b\ REACH 
AQQe[ XIV, aOORZiQg RQO\ aXWhRUi]ed haUdchURPe aSSOicaWiRQV fRU Zhich QR aOWeUQaWiYe e[iVWV. 
TheVe aSSOicaWiRQV had beeQ VcUXWiQi]ed b\ ECHA, MS aQd COMM UeVXOWiQg iQ VRPe 
aXWRPRWiYe aSSOicaWiRQV ZiWh UeYieZ SeUiRdV XS WR 2032. 

SecRQdO\, Whe iPSRUWaQW XVe Rf PFOS iQ PiVW UedXcWiRQ aYRidiQg ePiVViRQV haV beeQ VeeQ Rf 
high iPSRUWaQce WR aOORZ deURgaWiRQ XQdeU Whe UeVWUicWiYe EU POP UegXOaWiRQ fRU cORVed ORRS 
aSSOicaWiRQV aV QR aOWeUQaWiYeV e[iVW. 

  



 

AUTOMOTIVE USES 
The fiUVW SaUW (fXeO iQMecWRUV, YaOYeV, SiVWRQ UiQgV) iV UeOeYaQW fRU ICE YehicOeV RQO\ ZhiOe Whe 
VecRQd SaUW aQd SURdXcWiRQ WRROV aUe UeOeYaQW fRU aOO NiQd Rf YehicOeV: 

   

 

 

 

 

 

 

MaiQ aSSOicaWiRQV/fXQcWiRQV  

x PFOS WR UedXce Whe chURPiXP(VI) PiVWV iQ Whe baWhV fRU haUd chURPe SOaWiQg. ThiV 
iPSRUWaQW fXQcWiRQ haV beeQ UecRgQi]ed iQ Whe EU POP RegXOaWiRQ. 

 

CUiWicaO cUiWeUia / SURSeUWieV Rf Whe VXbVWaQce iQ WheVe aSSOicaWiRQV 
x MiVW UedXcWiRQ iV cUiWicaO WR UedXce ePiVViRQV Rf chURPiXP(VI) 

  

FLJXUH 13: IOOXVWUDWLRQ RI WKH HIIHFW RI PLVW UHGXFWLRQ DJHQW (ULJKW) DQG QR PLVW UHGXFWLRQ DJHQWV (OHIW) 

 



 

  

 

 

 

 

 

 

 

WhaW 

PeUfRUPaQce cUiWeUia UeTXiUed, e[WeUQaO VSecificaWiRQV, OegaO UeTXiUePeQWV eWc? 
MiVW VXSSUeVVaQW WR UedXce aiU cRQWaPiQaWiRQ aQd ChURPiXP(VI) ePiVViRQV aQd UedXcWiRQ Rf 
chePicaOV. 

 
FLJXUH 15: E[WUDFW IURP PFOS UHVWULFWLRQ XQGHU POP 

 

Wh\ ZeUe WhiV VXbVWaQce chRVeQ fRU WhiV fXQcWiRQ ± e.g. cRVW beQefiW UaWiR, 
eQgiQeeUiQg cRQVideUaWiRQV: 

LRZ SRZeU \ieOd aW ChURPe SOaWiQg OeadV WR Whe UePaiQiQg eOecWUiciW\ WR be XVed fRU Whe 
eOecWURO\ViV Rf ZaWeU. SSUa\ PiVW iV fRUPed b\ gaV bXbbOeV WhaW bXUVW aW Whe eOecWURO\We VXUface 
Rf XS WR 10 P/. SSUa\ SUeYeQWeUV UedXce VXUface WeQViRQ aQd SUeYeQW Whe fRUPaWiRQ Rf VSUa\ 
fRg (gaV bXbbOeV WhaW fRUP aUe VPaOOeU aQd haYe feZeU eQeUg\). The iPSRUWaQce aQd 
aOWeUQaWiYeQeVV Rf PFOS haV beeQ VcUXWiQi]ed aQd acceSWed XQdeU Whe EU POP RegXOaWiRQ. 

  

Figure 1ϰ: Emission of chromium during the processes (mist reduction agent (right) and no mist 
reduction agents (left)) 



 

EMISSION CONTROL MEASURES 
MeaVXUeV WaNeQ WR eQVXUe Vafe haQdOiQg aQd eQYiURQPeQWaO UeOeaVe: 

x OQO\ aOORZed iQ cORVed ORRS V\VWePV. 
x The aiP Rf Whe XVe Rf Whe VXbVWaQce iV VROeO\ WR UedXce ePiVViRQV. 

 

ANALYSIS OF ALTERNATIVES 
IdeQWif\ ZheUe cRPPeUciaOO\ aYaiOabOe aOWeUQaWiYeV dR QRW e[iVW aQd eVWiPaWe 
WiPe fRU WheP WR be aYaiOabOe iQ a SURdXcWiRQ eQYiURQPeQW. 
SXbVWiWXWiYe PiVW VXSSUeVVaQWV aUe XVed iQ decRUaWiYe chURPe SOaWiQg bXW QRW iQ haUd chURPe 
SOaWiQg. The UeaVRQ accRUdiQg WR e[SeUWV iV fRXQd iQ Whe PXch higheU cXUUeQW deQViW\ aQd Whe 
PXch WhicNeU Oa\eU VWUXcWXUe iQ Whe haUd chURPe SOaWiQg WhaW caXVeV Whe iQWeUfeUeQce ZiWh 
WheVe RWheU PiVW VXSSUeVVaQWV RU WheiU degUadaWiRQ SURdXcWV. TheVe WechQicaO UeTXiUePeQWV 
haYe beeQ UecRgQi]ed iQ Whe e[ePSWiRQ iQ Whe EU POP RegXOaWiRQ. 

 

IdeQWif\ cRVW iPSacWV Rf aOWeUQaWiYeV 
CRVWV aUe QRW Whe UeaVRQ aV aOWeUQaWiYeV aUe XVed iQ decRUaWiYe chURPe SOaWiQg, hRZeYeU, 
WheVe aOWeUQaWiYeV aUe WechQicaOO\ QRW SRVVibOe fRU Whe haUd chURPe SOaWiQg (Vee abRYe).  

 
IdeQWif\ iPSacWV WR Whe eQd XVeU (cRQVXPeU) aQd eQd Rf Oife / diVSRVaO (if 
aSSOicabOe) 
The PiVW VXSSUeVVaQWV dR QRW eQWeU Whe cRQVXPeU ShaVe, iW iV a SXUe iVVXe iQ WeUPV Rf 
ZRUNeUV VafeW\ iQ Whe SOaWiQg iQdXVWU\. OQ WRS, XVe iV RQO\ aOORZed iQ cORVed V\VWePV aQd 
diVSRVaO Rf Whe baWhV RQO\ XQdeU VWUicW UeTXiUePeQWV Rf Whe aXWhRUiWieV.  

 

SOCIO ECONOMIC IMPACTS 
FXeO iQMecWRUV, YaOYeV aQd SiVWRQ UiQgV aUe RQO\ UeOeYaQW fRU ICE YehicOeV ZhiOe bUaNeV aQd 
SiVWRQ URdV aUe UeTXiUed fRU aOO W\Se Rf YehicOeV iQcOXdiQg Whe eOecWUic YehicOeV, addiWiRQaOO\ Whe 
PachiQeU\ SURdXciQg Whe YehicOeV UeTXiUe haUd chURPe SOaWed SaUWV. ThiV iV UecRgQi]ed b\ 
aXWhRUiWieV WhURXgh Whe ORQg UeYieZ SeUiRdV fRU haUd chURPe aSSOicaWiRQV XQdeU Whe PaQ\ 
gUaQWed REACH aXWhRUi]aWiRQV fRU chURPiXP WUiR[ide. WiWhRXW aQ\ Rf WheVe SaUWV, a YehicOe 
caQQRW be cRPSOeWed aQd e.g. ZiWhRXW bUaNeV QRW be VROd. The iPSacW iV high fRU RXU 
iQdXVWUieV.  

  



 

IQcOXde iPSacW RQ cRQVXPeUV. 
IQ fiQaO cRQVeTXeQce ZheQ igQRUiQg Whe giYeQ e[ePSWiRQ XQdeU EU POP UegXOaWiRQ, aOO 
aXWhRUi]aWiRQV XQdeU EU REACH, aQd Whe beQefiW RQ ZRUNeUV VafeW\ iQ Whe SOaWiQg iQdXVWU\, QR 
WUaQVSRUW YehicOeV aYaiOabOe fRU cRQVXPeU RU RQO\ ZiWhRXW eQgiQe RU bUaNeV. 

 

IdeQWif\ iPSacWV WR RWheU EU iQiWiaWiYeV aQd UegXOaWiRQV. 
The dUafW UeVWUicWiRQ aQd Whe SURSRVed dUafW deURgaWiRQ Rf RQO\ Rf 6.5 iQWeUfeUeV ZiWh Whe 
deURgaWiRQ XQdeU Whe EU POP RegXOaWiRQ 

The dUafW UeVWUicWiRQ aQd Whe SURSRVed dUafW deURgaWiRQ Rf RQO\ Rf 6.5 iQWeUfeUeV ZiWh Whe 
aXWhRUi]aWiRQ XQdeU Whe EU REACH RegXOaWiRQ 

 

 


