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1. E[HFXWLYH VXPPaU\ 
 

EXropXmp iV Whe EXropean AVVociaWion of PXmp ManXfacWXrerV. IW repreVenWV 16 NaWional 
AVVociaWionV in 12 EU Member SWaWeV, Whe UniWed Kingdom, TXrke\, RXVVia & SZiW]erland. EXropXmp 

and emplo\ing 100,000 people in EXrope. 
PXmpV are eVVenWial for man\ applicaWionV in dail\ life, VXch aV  

- WranVporW of drinking ZaWer and ZaVWeZaWer,  
- prodXcWion and packaging of food and beYerage,  
- prodXcWion proceVVeV ZiWhin chemical and pharmaceXWical indXVWr\,  
- heaWing, YenWilaWion, and air condiWioning (HVAC) applicaWionV 
- and fXrWher. 

PFAS maWerialV are XVed in man\ of Whe liVWed and fXrWher applicaWionV, mainl\ aV VealingV, bearingV, 
cable VheaWhV, coaWingV, pXmp inVerWV and membraneV, dXe Wo Wheir e[Wraordinar\ behaYioXr. AV Whe 
PFAS maWerialV, Zhich are Xp Wo 100 WimeV more e[penViYe compared Wo VWandard maWerialV, are onl\ 
XVed in WhoVe caVeV, Zhere no alWernaWiYe iV aYailable, EXropXmp rejecWV Whe broad reVWricWion of 
PFAS, aV man\ YiWal applicaWionV Zill noW Zork ZiWhoXW PFAS maWerialV.  
A VXbVWiWXWion ZiWh oWher (leVV or eYen noW VXiWable) maWerialV ZoXld lead Wo qXick failXreV, and 
leakageV, Zhich ZoXld, for e[ample, lead Wo releaVe of aggreVViYe (hoW) media or VWeam, Zhich coXld 
caXVe harm Wo hXmanV and enYironmenW.   
EXropXmp fXll\ VXpporWV Whe reVWricWion of Whe releaVe of PFAS inWo Whe enYironmenW, bXW Whe XVe of 
PFAS maWerialV VhoXld remain poVVible for WhoVe applicaWionV, Zhere no alWernaWiYeV are aYailable and 
are noW foreVeeable in Whe ne[W \earV. A marking of PFAS conWaining prodXcWV, coXld be Whe iniWial VWep 
for Whe collecWion, rec\cling and appropriaWe diVpoVal, and VhoXld be adapWed Wo enVXre Vafe handling.  
 
 

2. IPSRUWaQFH RI SXPSV IRU KHaOWK aQG VRFLHW\ 
 
PXmping liqXidV iV fXndamenWal Wo Whe VmooWh operaWion of life in all aVpecWV. From Whe cenWral heaWing 
and ZaWer VXppl\ in oXr homeV, VeZage and ZaVWeZaWer WreaWmenW in oXr ciWieV, WhroXgh e[WracWion 
and proceVVing raZ maWerialV Wo manXfacWXre finiVhed prodXcWV  pXmpV and pXmping V\VWemV pla\ a 
fXndamenWal role. IndXVWrial applicaWionV can range from ZaWer WreaWmenW, food proceVVing, chemical 
indXVWr\, oil & gaV, mining, paper millV, fire-fighWing, dredging, ZaVWe remoYal and man\ more. FXWXre 
applicaWionV Wo help Whe green WranViWion ZoXld inclXde WranVporWaWion of h\drogen, geo-Whermal, and 
green gaVeV.  
 
Their XnmaWched chemical reViVWance, WemperaWXre reViVWance, XniqXe Wribological properWieV and Whe 
combinaWion of WheVe characWeriVWicV, make PFAS conWaining maWerialV irreplaceable. No cXrrenWl\ 
aYailable alWernaWiYe maWerial gXaranWeeV Whe Vame performance, VafeW\ and lifeWime.  
 
For e[ample, dXe Wo e[cepWional properWieV aW cr\ogenic WemperaWXreV, PFAS (PTFE, PFA, PCTFE) 
are alVo criWical for eqXipmenW WhaW imporW, handle and VWore liqXefied gaV, VXch aV liqXefied naWXral gaV 
or liqXified h\drogen. The former iV criWical for VXppl\ing gaV ZiWh LNG WankerV Wo replace RXVVian gaV, 
and Whe laWWer iV a poWenWial fXWXre energ\ VXppl\ VolXWion. AW WheVe cr\ogenic WemperaWXreV (-161�C for 
liqXid meWhane gaV, -253�C for liqXid H\drogen) no oWher elaVWomeric maWerialV are adeqXaWe. OWher 
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maWerialV VXch aV PVDF are criWical in applicaWionV Zhere aggreVViYe chemicalV are doVed and 
handled. DXe Wo Whe combinaWion of WemperaWXre reViVWance, loZ coefficienW of fricWion and Vealing 
properWieV, PFAS are eVVenWial for gXaranWeeing eqXipmenW VafeW\ and inWegriW\, preYenWing gaV 
emiVVionV, and enVXring adeqXaWe lifeWime and performance.  
 
The challenge of lack of PFAS-free alWernaWiYeV for eVVenWial XVe iV noW limiWed Wo pXmp applicaWionV IW 
eqXall\ applieV Wo oWher eqXipmenW like YalYeV, compreVVorV and doZnVWream indXVWrieV like pharma, 
chemicalV, peWrochemicalV, and aeroVpace. FXrWhermore, elecWronic componenWV are alVo criWical for 
pXmpV and Vome elecWronic applicaWionV reqXire Whe XVe of PFAS maWerialV Wo enVXre VafeW\. PXmpV 
cannoW fXncWion ZiWhoXW WheVe elecWronicV.  
 
PFAS in pXmping applicaWionV 
 
DXe Wo Wheir XniqXe properWieV and performance  Whermal and chemical reViVWance, abraVion and 
Zear reViVWance  PFAS maWerialV are XVed in pXmpV Wo improYe fXncWionaliW\ and achieYe higher 
performance and VafeW\. SerYice life of componenWV and prodXcWV haV been increaVed and 
mainWenance inWerYalV redXced Zhich improYe oYerall reVoXrce efficienc\.  
 
The price of PFAS maWerialV YarieV from 2,5 WimeV Wo nearl\ 100 WimeV of VWandard maWerial priceV. 
Thereb\ Where iV a commercial regXlaWor\ mechaniVm WhaW meanV PFAS maWerialV are generall\ onl\ 
XVed in pXmp applicaWionV Zhen abVolXWel\ neceVVar\, for eiWher VafeW\ or performance.  
 
EXropXmp VXpporWV regXlaWionV WhaW preYenW PFAS from enWering Whe naWXral enYironmenW or impacW 
hXman healWh  hoZeYer a general PFAS ban ZoXld increaVe enYironmenWal pollXWion WhroXgh 
emiVVionV and reVXlW in redXced performance (meaning redXced energ\ efficienc\), dXrabiliW\ and 
VafeW\ and decreaVed reVoXrce efficienc\.  
RegXlaWionV VhoXld be proporWionaWe and reflecW a riVk-baVed approach inVWead of a ha]ard-baVed 
approach. 
 
 

3. EVVHQWLaO IXQFWLRQaOLWLHV LQ SXPSV 
 

3.2 Sealing 
 
In pXmpV, PFAS maWerialV are XVed primaril\ in Vealing applicaWionV, Vpecificall\ in VealV, O-ringV, and 
gaVkeWV. BecaXVe of Wheir e[Wreme coVW, Zhich YarieV from 2.5 WimeV Wo nearl\ 100 WimeV WhoVe of oWher 
naWXral or V\nWheWic elaVWomerV, Whe XVe of PFAS maWerialV iV limiWed a Yer\ Vmall percenWage of all 
pXmp applicaWionV. The\ are XVed onl\ Zhen abVolXWel\ neceVVar\ Zhen Where iV no oWher VXiWable 
elaVWomeric VXbVWiWXWe. The primar\ adYanWage of PFAS elaVWomerV iV WhaW Whe\ haYe e[cellenW 
chemical reViVWance Wo man\ highl\ aggreVViYe liqXidV Zhere VWandard elaVWomerV Zill qXickl\ fail. 
FXrWhermore, Whe\ can mainWain Wheir elaVWiciW\ and Vealing properWieV aW WemperaWXreV Zhere oWher 
VWandard elaVWomerV Zill harden, ofWen ZiWhin a feZ hoXrV or da\V of XVe, and become WoWall\ 
incapable of Vealing. 
PFAS VealV are primaril\, bXW noW e[clXViYel\, XVed in Whe chemical and peWrochemical indXVWrieV 
Zhere pXmp Veal leakage can lead Wo e[poVXre of operaWing perVonnel, eqXipmenW and enYironmenW 
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Wo ha]ardoXV, corroViYe, or Wo[ic chemicalV. The\ are alVo XVed in indXVWrieV (VXch aV pharmaceXWical) 
Zhere elaVWomeric Veal reVidXe conWaminaWing Whe proceVV liqXid can lead Wo proceVV XpVeWV and final 
prodXcW VafeW\ iVVXeV. MoreoYer, in addiWion Wo leakage iVVXeV, aWWempWing Wo XVe non PFAS maWerialV 
Zhen PFAS iV needed Zill lead VignificanWl\ increaVed VerYice (diVaVVembl\ and Veal or componenW 
replacemenW) reqXiremenWV. ThiV Zill reVXlW in addiWional e[poVXre of mainWenance perVonnel Wo 
ha]ardoXV/corroViYe/Wo[ic proceVV liqXidV. 
 
MXch more in depWh Wechnical informaWion can be foXnd in a poViWion paper prodXced b\ Whe EXropean 
Sealing AVVociaWion (ESA)1  

be foXnd and doZnloaded from Whe ESA ZebViWe:  hWWpV://ZZZ.eXropeanVealing.com/aboXW-
XV/poViWion-VWaWemenWV/. 
 

3.3 BearingV 
 
The majoriW\ of PFAS baVed bearingV are made from PTFE and are XVed in applicaWionV Zhere 
VWandard meWal bearingV cannoW be emplo\ed dXe Wo high coefficienWV of fricWion and Zhere oWher 
pol\mer bearingV fail dXe Wo high loadV or WemperaWXreV. Unlike oWher flXoropol\merV, PTFE doeV noW 
melW, haV an e[cepWionall\ loZ coefficienW of fricWion and high Velf-lXbricaWing characWeriVWicV, reViVWance 
Wo aWWack b\ almoVW an\ chemical, and an abiliW\ Wo operaWe Xnder a Zide WemperaWXre range. TheVe 
properWieV make PTFE an ideal maWerial in applicaWionV ZiWh VWarYed lXbricaWion, aggreVViYe chemicalV, 
and high WemperaWXreV.  
 

graphiWe, or oWher inerW maWerialV Wo increaVe iWV applicaWion range. While Xnmodified PTFE can be 
XVed Wo a PV YalXe of onl\ 1,000, filled PTFE can be XVed aW PV YalXeV Xp Wo 10,000 or more, 
e[ceeding Whe capabiliWieV of moVW common bearing maWerialV. 
 
PTFE bXVhing W\pe bearingV offer dr\-rXnning capabiliW\ for applicaWionV Zhere limiWed lXbricaWion-free 
behaYioXr iV reqXired. ThiV makeV Whem an ideal choice in areaV Zhere conVWanW lXbricaWion ZiWh oil-
baVed lXbricanWV iV noW poVVible, dXe Wo enYironmenWal or h\gienic reaVonV, and Zhen heaW bXild-Xp 
dXe Wo fricWion iV an iVVXe. E[ampleV are YerWical pXmpV ZiWh prodXcW lXbricaWed line VhafW bearingV in 
ZaWer and food proceVVing, Zhere Whe non-immerVed bearingV VXffer from dr\ rXnning Xpon VWarW-Xp 
and VhXW doZn of Whe pXmp. 
 
DXe Wo Whe Yer\ loZ coefficienW of fricWion of PTFE againVW all kind of meWallic VhafW maWerial, Whe 
applicaWion of PTFE conWaining bearingV conWribXWeV Wo Whe redXcWion of fricWion loVVeV and Whereb\ Wo 
VaYing of energ\. 
  
DXe Wo Wheir chemical inerWneVV, PTFE baVed bearingV are crXcial in applicaWionV, Zhere meWal 
bearingV ma\ VXffer from corroVion and non-PFAS pol\merV are prone Wo VZell, leading Wo a 
derogaWion of Wheir mechanical and Wribological properWieV. 
 
PTFE doeV noW reqXire proceVVing aidV VXch aV VWabili]erV, Zhich are generall\ XVed Wo proWecW 
againVW Whermal degradaWion, or plaVWici]erV XVed Wo improYe oYerall elaVWiciW\. IWV VWabiliW\ and lack of 
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addiWiYeV meanV WhaW Where iV no leaching of foreign VXbVWance inWo Whe flXid WhaW iV floZing WhroXgh Whe 
bearing. For WheVe reaVonV PTFE baVed bearingV are alVo choVen for applicaWionV in food and drink 
proceVVing planWV, Zhere oWher maWerialV Zill progreVViYel\ break doZn and leach poWenWiall\ harmfXl 
VXbVWanceV Wo Whe proceVV. 
 
DXe Wo Whe Yer\ loZ coefficienW of fricWion, Zhich leadV Wo a loZ Zear raWe and a high VerYice life, Whe 
enYironmenWal impacW of PFAS baVed bearingV in pXmp applicaWionV can be raWed aV Yer\ loZ. A 
compleWe VXbVWiWXWion baVed on Whe cXrrenW VWaWe of Whe Wechnolog\ iV noW poVVible or ma\ lead Wo oWher 
concernV relaWed Wo enYironmenWal impacW and pXblic healWh. 
 

3.4 Cable VheaWh 
 

Some cableV XVed ZiWhin Whe pXmp indXVWr\ are Vpeciall\ deVigned for XVe ZiWh heaY\ dXW\ 
VXbmerVible prodXcWV  one e[ample being Whe HCR (HeaW and Chemical ReViVWanW) cable. HCR 
cableV haYe an oXWer VheaWh and condXcWor inVXlaWion made of flXorinaWed eWh\lene prop\lene (FEP) 
and conWrol Zire inVXlaWion made of eWh\leneWeWraflXoreWh\lene (ETFE). The HCR cable iV deVigned for 
XVe in VeYere condiWionV. IW iV reViVWanW Wo chemicalV and VolYenWV (peWrol, VWrong acidV and baVeV), 
high WemperaWXre and mechanical VWreVV, WhaW ofWen caXVe rapid deWerioraWion of oWher cableV. An HCR 
cable iV XVed in hoW liqXid applicaWionV Zhere WemperaWXreV e[ceed 70�C and aW loZer WemperaWXreV 
Zhere VXperior chemical reViVWance iV reqXired.  
 
EYen WhoXgh, Whe\ are XVed in demanding enYironmenW Whe\ can VWill reWain mechanical and elecWrical 
properWieV oYer a long period of Wime. The\ alVo haYe e[cellenW elecWrical inVXlaWion properWieV and are 
oil reViVWanW for XVe in man\ W\peV of liqXidV. If Where iV a need for a cable WhaW can handle difficXlW 
WemperaWXreV > 70�C) and WhaW alVo mXVW be chemicall\ reViVWanW, Where iV Woda\ no alWernaWiYe Wo WheVe 
VpecialiVed cableV ZiWh PFAS VheaWh, aW leaVW noW if \oX ZanW Whe cableV Wo haYe a long life and aVVXre 
VWable proceVVeV and Vafe applicaWionV.  
 
A Vilicone cable cannoW replace Whe HCR cable Vince iW doeV noW haYe Whe Wear VWrengWh and cannoW 
handle Whe Vame mechanical VWreVV aV HCR. There are regXlar rXbber cableV ofWen XVed for pXmpV 
and mi[erV, bXW WheVe cannoW replace Whe HCR becaXVe Whe\ neiWher handle Whe higher WemperaWXreV 
nor conWaminaWed ZaWer (oil/acidV/baVeV).  EYen WhoXgh an HCR cable haV man\ Yer\ good qXaliWieV, 
iW iV onl\ XVed Zhen needed dXe Wo high coVW. In addiWion, iW iV hard Wo Zork ZiWh iW dXe Wo iWV VWiffneVV 
and VmooWh/Vlipper\ VXrface. In oWher ZordV, pXmp manXfacWXrerV alread\ appl\ XVe reVWricWionV  
 
To XVe of WheVe cable makeV Whe prodXcW more dXrable and, iV in Vome caVeV, Whe onl\ alWernaWiYe for 
Whe prodXcWV Wo eYen be XVed in cerWain enYironmenWV. Longer lifeWime of Whe prodXcW alVo giYeV leVV 
ZaVWe and leVV enYironmenWal riVk aV an\ cable failXre ma\ reVXlW in dangeroXV proceVV 
conVeqXenceV, VXch aV a pXmp WhaW doeV noW pXmp an\more and reVXlWV in a Wank oYerfloZ. Since Whe 
HCR cable can be XVed in Yer\ conWaminaWed ZaWer, iW iV a neceVVar\ applicaWion Wo pXmpV and mi[erV 
cleaning and preYenWing conWaminaWed ZaWer reaching Whe enYironmenW.   
 

3.5 InVerWV for pXmpV 
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CerWain pXmpV, for VlXrr\ and/or chemical applicaWionV, reqXire elaVWomer inVerWV (linerV) in Whe YolXWe.  
The impeller ma\ alVo be coYered ZiWh elaVWomer in man\ applicaWionV.  
 
VirWXall\ all VlXrr\ pXmpV Zill be conVWrXcWed ZiWh remoYable YolXWe linerV. ThiV iV dXe Wo Whe facW WhaW 
Whe\ e[perience rapid Zear and iW iV mXch more coVW effecWiYe, aV Zell aV Vafer, Wo replace linerV Zhen 
Whe\ Zear oXW, raWher Whan Wo replace Whe Zhole YolXWe. (AlVo, Whe firVW indicaWion WhaW Whe YolXWe iV Zorn 
ma\ be caWaVWrophic failXre.) Depending on Whe applicaWion, an elaVWomer liner can be mXch more 
VXiWable for Zear reViVWance Whan a meWal liner.   
 
LikeZiVe, in cerWain chemical applicaWionV Whe XVe of a VXiWabl\ reViVWanW YolXWe liner, eiWher aV an 
elaVWomer or aV a pol\mer coaWing, can be a mXch beWWer and more economical VolXWion Whan Wo make 
Whe enWire YolXWe from a corroVion reViVWanW meWal.  In moVW chemical applicaWionV Whe YolXWe liner Zill be 
fi[ed Wo Whe YolXWe ZiWh a VXiWable adheViYe, raWher Whan be remoYable. 
 
AV iV Whe caVe ZiWh pXmp Vealing applicaWionV, onl\ a Vmall minoriW\ of pXmp linerV are reqXired Wo be 
made from PFAS maWerialV. In moVW ViWXaWionV VWandard (non PFAS) elaVWomerV or pol\mer coaWingV 
Zork perfecWl\ Zell. PFAS maWerialV are neYer XVed Zhere Whe\ are noW reqXired becaXVe of Wheir high 
price.  Depending on Whe compoViWion inYolYed, componenWV prodXced from PFAS maWerialV can coVW 
beWZeen 2.5 and 100 WimeV WhoVe prodXced XVing oWher Wechnical elaVWomerV.   
 
The adYanWageV of PFAS linerV are Wheir reViVWance Wo moVW chemicalV aV Zell aV Wo higher 
WemperaWXreV Whan VWandard elaVWomerV. Of parWicXlar imporWance iV Wheir reViVWance Wo VZelling. For 
efficienc\ conVideraWionV iW iV imporWanW Wo haYe minimal clearance beWZeen Whe roWaWing impeller and 
VWaWionar\ YolXWe.  When elaVWomer VZelling iV e[pecWed, WhiV clearance mXVW increaVe Wo alloZ free 
operaWion ZiWhoXW rXbbing, reVXlWing in higher energ\ conVXmpWion.   
 
One imporWanW poinW Wo noWe iV WhaW Where iV a fXndamenWal difference ZiWh linerV aV compared Wo iWemV 
XVed in Vealing. In Whe caVe of VealV, Where iV abVolXWel\ no Za\ Wo pracWicall\ replace PFAS maWerialV, 
Zhen Whe\ are reqXired, ZiWh meWalV. In Whe caVe of linerV, Where can be, depending on Whe Zear 
condiWionV, Whe poVVibiliW\ Wo eliminaWe Whe liner and XVe a VXiWabl\ corroVion reViVWanW meWal caVing. 
HoZeYer, Whe diVadYanWageV of doing WhiV can be qXiWe VignificanW. ReplacemenW of Whe Zhole caVing 
dXe Wo corroVion and/or Zear, inVWead of relaWiYel\ Whin liner or inVerW, Zill be reqXired. Wear in Whe Whick
caVing Zill mean greaWer degradaWion of performance and increaVe in energ\ conVXmpWion. BoWh of 
WheVe circXmVWanceV are cerWainl\ conWrar\ Wo Whe philoVoph\ of a circXlar econom\ and Zill alZa\V 
reqXire an increaVed carbon fooWprinW oYer Whe life of Whe prodXcW. 
 

3.6 CoaWingV for faVWenerV 
 
PXmpV reqXire a mXlWiWXde of faVWenerV ZiWh defined mechanical VWrengWh and corroVion reViVWance, Wo 
enVXre WighWneVV and Vafe operaWion. For high preVVXre pXmpV and a[iall\ VpliW pXmpV, Whe coVW of 
faVWenerV iV a VXbVWanWial parW of Whe oYerall coVWV. 
 
UVXall\, high VWrengWh faVWenerV are proWecWed from corroVion b\ meanV of caWhodic proWecWion, eiWher 
achieYed b\ hoW dip galYani]ing or elecWrodepoViWion of ]inc / ]inc-nickel allo\V. FXrWher proWecWion can 
be achieYed b\ adding conYerVion la\erV baVed on chromiXm VI or chromiXm III. For applicaWionV in 
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VeaZaWer and Vpecific enYironmenWV in Whe O&G indXVWr\ WhiV proWecWion leYel iV hoZeYer freqXenWl\ noW 
VXfficienW. In WhiV caVe Whe faVWenerV need Wo be made from coVWl\ VWainleVV VWeel or eYen nickel baVe 
allo\V, Zhich are, ZiWh Vome e[oWic e[cepWionV, limiWed b\ Wheir mechanical VWrengWh. FXrWhermore, Whe 
XVage of VWainleVV-VWeel faVWenerV bearV Whe riVk of galling / Vei]ing, reqXiring Whe applicaWion of 
leachable lXbricanWV, Zhich ma\ be deWrimenWal Wo Whe enYironmenW. RiVk of emiVVionV from PFAS 
coaWed faVWenerV iV loZer Whan from XVing lXbricanWV.   
 
An appropriaWe meWhod Wo oYercome WheVe problemV iV appl\ing a PFAS baVed coaWing (X\lan) on 
high VWrengWh carbon VWeel faVWenerV. ThiV proYideV a corroVion proWecWion almoVW eqXal Wo VWainleVV 
VWeel in aeraWed enYironmenW (VeaZaWer) and eYen VXperior in non-aeraWed enYironmenW like hoW Voil or 
aggreVViYe chemicalV. The Zide range of operaWing WemperaWXre from cr\ogenic Wo + 290�C makeV 
Whem applicable in a mXlWiWXde of enYironmenWV. DXe Wo Whe loZ coefficienW of fricWion, Whe applicaWion of 
lXbricanWV iV noW reqXired. 
 
FXrWher applicaWionV, Zhere PFAS baVed faVWener coaWingV proYide a VolXWion WhaW iV difficXlW Wo achieYe 
ZiWh fXll meWal faVWenerV, are in Whe aVVembl\ of diVVimilar maWerialV, Zhere galYanic corroVion iV a 
concern. DXe Wo Whe inVXlaWing properWieV of Whe coaWing, a VeparaWion of Whe diVVimilar componenWV can 
be eaVil\ achieYed. 
 
In compariVon Wo ]inc coaWed faVWenerV, Zhere Whe ]inc VWarWV Wo corrode immediaWel\ Zhen e[poVed Wo 
Whe enYironmenW, Zhich makeV iW difficXlW Wo reXVe Whem afWer a cerWain period, PFAS coaWed faVWenerV 
can be reXVed, aV long aV Whe coaWing iV noW mechanicall\ damaged. 
 
The ban of PFAS baVed faVWener coaWingV ZoXld lead Wo a redXced lifeWime of faVWenerV and in Vpecific 
caVeV Wechnical reVWricWionV, Zhich cannoW be oYercome ZiWh VWandard faVWenerV. In addiWion, coVWV 
ZoXld increaVe dXe Wo reqXired replacemenW b\ high allo\ed nickel conWaining maWerialV, Zhich reqXire 
a loW of energ\ and reVoXrceV Wo prodXce.  
 

3.7 MembraneV and PTFE diaphragmV2 
 
In addiWion Wo VWaWic and d\namic VealV, PFAS maWerialV are Zidel\ XVed in poViWiYe diVplacemenW 
pXmpV aV fle[ible pXmping elemenWV. The parWV inclXde YaneV, WXbeV, VWaWorV, and diaphragmV.  
 
 Air operaWed diaphragm pXmpV and conWrolled YolXme meWering pXmpV XVe a reciprocaWing 

diaphragm for pXmping. The diaphragm maWerialV XVed are PFAS elaVWomerV.  
 
 ProgreVVing caYiW\ pXmpV alVo XVe PFAS elaVWomerV for Wheir VWaWorV. DXe Wo Whe eccenWric roWaWion 

of Whe roWor, a fle[ible maWerial ZiWh good fricWion behaYioXr iV W\picall\ reqXired for WheVe pXmpV. 
TheVe maWerialV proYide WighWneVV gXaranWee and redXce energ\ conVXmpWion. 
 
 In periVWalWic (fle[ible WXbe) pXmpV, Whe WXbe maWerial iV ofWen a PFAS elaVWomer. 

 
 In fle[ible Yane pXmpV, Whe Yane maWerial iV ofWen a PFAS elaVWomer. 
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In man\ caVeV Whe PFAS elaVWomerV XVed are WreaWed Wo increaVe Wheir hardneVV (Vhore raWing) for 
dXrabiliW\ bXW reqXire Whe fle[ible properWieV of an elaVWomer. Their loZ fricWion characWeriVWicV alloZ 
higher efficienc\ and reVilience Wo Zear. PFAS plaVWicV and elaVWomerV are reqXired in WheVe pXmpV 
for Wheir broad chemical compaWibiliW\ and WemperaWXre range. In parWicXlar flXoroplaVWicV and 
flXoroelaVWomerV are Whe W\peV WhaW combine boWh Whe broadeVW chemical reViVWance ZiWh Whe higheVW 
operaWing WemperaWXre range. No oWher plaVWic or elaVWomer W\pe are a VXbVWiWXWe aW WemperaWXre aboYe 
200�C, and/or for aggreVViYe chemicalV.  
 
In addiWion, loZ VXrface energ\ of WheVe maWerialV preYenWV foXling and Whe depoViWion of foreign 
maWerialV on Whe VXrface. TheVe pXmp W\peV are XVed broadl\ acroVV commercial, indXVWrial and 
mXnicipal pXmping applicaWionV, and Whe\ ZoXld noW be able Wo VerYe Whe applicaWion reqXiremenWV 
ZiWhoXW PFAS maWerialV.  
 
 
 

4. CRQFOXVLRQV 
 
EXropXmp, , VXpporWV regXlaWionV Wo preYenW PFAS from 
enWering Whe enYironmenW. HoZeYer, in Vome pXmp applicaWionV Whe XVe of PFAS remainV eVVenWial 
dXe Wo VafeW\, efficienc\ and fXncWionaliW\ concernV Zhen pXmping ha]ardoXV liqXidV. AV no 
VXbVWiWXWeV for WheVe applicaWionV are cXrrenWl\ aYailable, Whe XVe of PFAS for WheVe deVcribed 
applicaWionV VhoXld remain poVVible, Vo Whe pollXWion of enYironmenW b\ oWher acXWel\ ha]ardoXV 
VXbVWanceV can be preYenWed.  
 
 
 
 
 
 
 
 
 
 
RHIHUHQFHV: 
1EXropean Sealing AVVociaWion (ESA) poViWion VWaWemenW relaWiYe Wo Whe EXropean propoVal for PFAS regXlaWion 
in relaWion ZiWh Whe Sealing IndXVWr\. 
2hWWpV://ZZZ.calpaclab.com/chemical-charWV/  (SecWion 2.6) 
2hWWpV://ZZZ.reVearchgaWe.neW/pXblicaWion/329250308_DeVign_and_ManXfacWXring_of_Micro-
TXrbomachiner\_ComponenWV_ZiWh_ApplicaWion_of_HeaW_ReViVWanW_PlaVWicV 
 
2ChooVing Whe righW elaVWomer for Whe righW applicaWion SWahl W, World PXmpV, 2006, 481, 2006 OcW, pp 30-33 
3MeWering PXmpV (IllXVWraWionV of ComponenWV ConWaining PFAS and DiVcXVVion of Chemical CompaWibiliW\ WRT 
ProceVV ApplicaWionV)  P. BerdoV 11/8/2022 
 
OWher referenceV:  
Orgalim PoViWion Paper on Whe reVWricWion of PFAS, 27 JanXar\ 2022 
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BDI: ReVWricWion of PFAS, EYalXaWion of Whe enYiVageV reVWricWion procedXre

AQQH[ I. IOOXVWUaWLRQ RI PFAS XVHG LQ WKH K\GUaXOLFV RI a FRPSOHWH SXPS3

A meWering pXmp iV XVed aV an e[ample, hoZeYer Vimilar repreVenWaWion of PFAS ZoXld be foXnd in oWher pXmp W\peV. 

FigXre 1 beloZ repreVenWV an e[ample of a meWering pXmp aVVembl\, highlighWing Whe head aVVembl\ (liqXid end).

FigXre 2 repreVenWV an e[ploded YieZ of Whe aboYe head aVVembl\, in depWh Wechnical informaWion can be foXnd in a poViWion 
paper prodXced b\ Whe EXropean Sealing AVVociaWion (ESA)1

relaWiYe Wo Whe EXropean propoVal for PFAS 
maWerialV XVed. 
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ThiV meWering pXmp e[ample, along ZiWh VeYeral oWher modelV of Vimilar conVWrXcWion, are XVed in a Zide YarieW\ of 
applicaWionV  each ZiWh XniqXe maWerial reqXiremenWV. TheVe applicaWionV inclXde chemical manXfacWXring, chemical WoWing + 
packaging, chemical blending, ZaWer WreaWmenW, plaWing, meWal finiVhing, meWal pickling, mining, bio-fXelV, deValinaWion, paper 
mill, eWhanol  bXlk meWering, chlorinaWion planWV, refinerieV, fXme VcrXbberV, VemicondXcWorV, bio-dieVel generaWorV, VodiXm 
h\pochloriWe generaWorV, kidne\ dial\ViV, preciVion cleaning V\VWemV, circXlaWion, chillerV and baWWer\ manXfacWXring.  
 

-
non-PFAS maWerialV (EPDM, GFRPP, PVC) are noW chemicall\ compaWible ZiWh Whe proceVV flXid and Wherefore haYe no 

-  
 
The daWa from Table 1 beloZ iV Waken from a compaWibiliW\ charW, VhoZing Zhich non-PFAS maWerialV are noW compaWible ZiWh 
cerWain chemicalV and ZhaW applicaWionV XVe WheVe chemicalV. 
 

 
 
Table 1 VhoZV WhaW Zhen meWering pXmp componenWV made from EPDM, PVC and GFRPP (non-PFAS)  are noW compaWible 
ZiWh cerWain chemicalV, 
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reqXire regXlar replacing of WheVe m
 

 
The pXrpoVe of WhiV VecWion iV Wo help edXcaWe and giYe perVpecWiYe on hoZ componenWV are XVed in meWering pXmpV WhaW 
conWain boWh PFAS and non-PFAS maWerialV. ThroXgh Whe VWXd\ of a chemical compaWibiliW\ charW, WhiV VecWion alVo elaboraWeV 
on Whe reaVonV for VelecWing one oYer Whe oWher and emphaVi]eV Whe imporWance of VelecWing Whe proper maWerialV for cerWain 
applicaWionV. In VXmmar\, Whe abVence of PFAS maWerialV ZoXld make cerWain chemical proceVV applicaWionV impoVVible in a 
YarieW\ of criWical indXVWrieV - eVpeciall\ Whe pXmp indXVWr\. 

 
SaIH KaQGOLQJ RI HVVHQWLaO PFAS FRPSRQHQWV LQ SXPS aSSOLFaWLRQV  
 
For Whe aboYe demonVWraWed applicaWionV, cXrrenWl\ Where are no PFAS free alWernaWiYeV WhaW can fXlfil Whe Vame VafeW\, 
performance and fXncWionaliW\ reqXiremenWV. From oXr poinW of YieZ, PFAS emiVVionV inWo Whe enYironmenW from pXmp 
applicaWionV can be conWrolled eaVil\, aV Whe aVVembl\, mainWenance and repair of pXmpV iV XVXall\ carried oXW b\ 
profeVVionalV. The proceVVeV for Whe laWer collecWion, rec\cling and appropriaWe diVpoVal of WheVe PFAS conWaining maWerialV 
VhoXld clearl\ be defined. AV alread\ implemenWed in oWher indXVWrieV, Whe differenW markeW acWorV VhoXld haYe a Vhared 
reVponVibiliW\ in VecXring WhaW PFAS emiVVionV from Whe prodXcWion, XVage, mainWenance and diVpoVal of pXmpV and pXmp 
componenWV are eliminaWed.  
ProdXcerV of PFAS conWaining pXmpV and pXmp Vpare parWV, mXVW enVXre appropriaWe labelling and WraceabiliW\ of Whe 
reVpecWiYe prodXcWV conWaining VXch componenWV. FXrWhermore, a proper inVWallaWion, mainWenance and end-of-life 
docXmenWaWion for WheVe prodXcWV iV mandaWor\, Vo a robXVW infraVWrXcWXre for PFAS handling can be bXilW. E[iVWing 
infraVWrXcWXre of Wake-back and rec\cling VchemeV, SCIP and Whe planned infraVWrXcWXre for Whe digiWal prodXcW paVVporW coXld 
be leYeraged Wo VecXre ]ero emiVVionV from non-conVXmer (meaning inVWallaWion and mainWenance b\ profeVVionalV) XVe. 
ManXfacWXrer reVponVibiliW\ VhoXld inclXde Whe VecXring of Whe idenWificaWion of PFAS conWaining prodXcWV and enVXring WhaW 
needed daWa iV paVVed on in Whe YalXe chain Wo enable Whe collecWion, rec\cling or appropriaWe diVpoVal of PFAS. 


