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Per- a polyfluorované slouceniny (PFAS)

= Synteticke fluorovane latky Ciste
antropogenniho puvodu

= \/yrabéné od 40 let minulého stoleti

= AZ 12 000 ruznych latek

= Unikatni fyzikalné chemické vlastnosti

= Naprosto nerozlozitelné biologickou
cestou — ,forever chemicals” Ci ,vécné
chemikalie®

= Persistentni latky s bioakumulacnim
potencialem

= Teplota rozkladu = 600 - 1200°C

Carbon-Halogen Bond Lengths
and Bond Strength
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Vyuziti perfluorovanych latek

= Hasici peny

= Potravinove obaly

= Neprilnave povrchy ( napfr.
teflonove panve)

= Pesticidy

= Barvy

= Pripravky proti korozi

= Kosmetika

= |mpregnace

= Gore-tex

= | yzarské vosky




Zivotni cyklus véénych chemikalii

ARNIKA
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Dopady perfluorovanych latek na lidské zdravi




Perfluoroalkyl-
carboxylic
Acids
(PFCA)

Perfluoroalkane-
sulfonates
(PFSA)

Perfluoroalkane-
sulfonamides
(FASA)

Perfluoroalkane-
sulfonamidoethanols
(FASE)
Perfluorooctane-
sulfonamidoacetic
acids (FOSAA)

Fluorotelomer

carboxylic acids (FTCA)

Fluorotelomer
unsaturated
carboxylic acids
(FTUCA)

PFBA
PFPeA
PFHXA
PFHpA
PFOA
PENA
PFDA
PFUNDA
PFDoDA
PFTrDA
PFTeDA
PFPrS
PFBS
PFPeS
PFHXS
PFHpS
PFOS
PENS
PFDS
PFUNDS
PFDOS
PFTrDS
N-MePFBSA
N-EtPFBSA
FOSA
N-MeFOSA
N-EtFOSA

N-MeFOSE

N-EtFOSE

FOSAA
N-MeFOSAA
N-EtFOSAA

3:3 FTCA (FPrPA)
5:3 FTCA (FPePA)
7:3 FTCA (FHpPA)
FHUEA

FOUEA
FDUEA

Perfluoroethylcyclohex PEECHS
anesulfonate

Perfluoro-n-butanoic acid
Perfluoro-n-pentanoic acid
Perfluoro-n-hexanoic acid
Perfluoro-n-heptanoic acid
Perfluoro-n-octanoic acid
Perfluoro-n-nonanoic acid
Perfluoro-n-decanoic acid
Perfluoro-n-undecanoic acid
Perfluoro-n-dodecanoic acid
Perfluoro-n-tridecanoic acid
Perfluoro-n-tetradecanoic acid
Perfluoro-1-propanesulfonate
Perfluoro-1-butanesulfonate
Perfluoro-1-pentanesulfonate
Perfluoro-1-hexanesulfonate
Perfluoro-1-heptanesulfonate
Perfluoro-1-octanesulfonate
Perfluoro-1-nonanesulfonate
Perfluoro-1-decanesulfonate
Perfluoro-1-undecanesulfonate
Perfluoro-1-dodecanesulfonate
Perfluoro-1-tridecanesulfonate
N-methylperfluoro-1-butanesulfonamide
N-ethylperfluoro-1-butanesulfonamide
Perfluoro-1-octanesulfonamide
N-methylperfluoro-1-octanesulfonamide
N-ethylperfluoro-1-octanesulfonamide

N-(2-methylperfluoro-1-octanesulfonamido)ethanol

N-(2-ethylperfluoro-1-octanesulfonamido)ethanol

Perfluoro-1-octanesulfonamidoacetic acid
N-methylperfluoro-1-octanesulfonamidoacetic acid
N-ethylperfluoro-1-octanesulfonamidoacetic acid
3-Perfluoropropyl propanoic acid (3:3)
3-Perfluoropentyl propanoic acid (5:3)
3-Perfluoroheptyl propanoic (7:3)
2H-Perfluoro-2-octenoic acid (6:2)
2H-Perfluoro-2-decenoic acid (8:2)

2H-Perfluoro-2-dodecenoic acid (10:2)

Perfluoro-4-ethylcyclohexanesulfonate

Chloroperfluoroalkyl
ether sulfonates
(CI-PFESA)

Per- and polyfluoroalkyl
ether carboxylic acids
(PFECA)

sulfonates (PFESA)
oxide dimer acid

Fluorotelomer
sulfonates (X:2 FTS)

Perfluoroalkyl-
phosphonic acids
(PFAPA)

Sodium perfluoroalkyl
phosphinates (X:X PFPi)

Polyfluoroalkyl
phosphate mono-esters
(PAP)
Polyfluoroalkyl
phosphate di-esters
(diPAP)
Polyfluoroalkyl
phosphate esters
(SAmPAP)

Cationic/Zwitterionic
PFAS

Other PFAS

9-CIPF30ONS
11-CIPF30UdS

NaDONA
PF40PeA
PF50HXA
3,6-OPFHpA

PFEESA

HFPO-DA

4:2 FTS
6:2 FTS
8:2 FTS
10:2 FTS
4:2 FTP
6:2 FTP
8:2 FTP
PFBPA
PFHxXPA
PFOPA
PFDPA
CI-PFHXPA
CI-PFOPA
6:6 PFPi
6:8 PFPi
8:8 PFPi
6:2 PAP

8:2 PAP

6:2 diPAP
6:2 8:2 diPAP
8:2 diPAP

diSAmPAP
N-AP-FHxSA
N-TAmP-FHxSA

N-CMAmP-6:2 FOSA

5:3 FTB
5:1:2 FTB
HFPO-TA
HFPO-TeA

Potassium 9-chlorohexadecafluoro-3-oxanonane-1-sulfonate
Potassium 11-chloroeicosafluoro-3-oxaundecane-1-sulfonate

Sodium dodecafluoro-3H-4,8-dioxanonanoate
Perfluoro-4-oxapentanoic acid (PFMPA)
Perfluoro-5-oxahexanoic acid (PFMBA)
Perfluoro-3,6-dioxaheptanoic acid (NFDHA)

Potassium perfluoro(2-ethoxyethane)sulfonate

2,3,3,3-Tetrafluoro-2-(1,1,2,2,3,3,3-heptafluoropropoxy)propanoic acid
(GenX/FRD-903)

Sodium 1H,1H,2H,2H-perfluorohexanesulfonate (4:2)
Sodium 1H,1H,2H,2H-perfluorooctanesulfonate (6:2)
Sodium 1H,1H,2H,2H-perfluorodecanesulfonate (8:2)
Sodium 1H,1H,2H,2H-perfluorododecanesulfonate (10:2)
4:2 phosphonic acid

6:2 phosphonic acid

8:2 phosphonic acid

Perfluorobutylphosphonic acid
Perfluorohexylphosphonic acid
Perfluorooctylphosphonic acid
Perfluorodecylphosphonic acid
6-Chloroperfluorohexylphosphonic acid
8-Chloroperfluorooctylphosphonic acid

Sodium bis(perfluorohexyl) phosphinate

Sodium perfluorohexylperfluorooctyl phosphinate
Sodium bis(perfluorooctyl) phosphinate

Sodium 1H,1H,2H,2H-perfluorooctyl phosphate

Sodium 1H,1H,2H,2H-perfluorodecyl phosphate

Sodium bis(1H,1H,2H,2H-prefluorooctyl) phosphate
Sodium (1H,1H,2H,2H-prefluorooctyl-1H,1H,2H,2H- perfluorodecyl) phosphate
Sodium bis(1H,1H,2H,2H-prefluorodecyl) phosphate

Sodium bis-[2-(N-ethylperfluorooctane-1-sulfonamido)ethyl] phosphate

N-(3-dimethylaminopropan-1-yl)perfluoro-1-hexanesulfonamide
N-[3-(perfluoro-1-hexanesulfonamido)propan-1-yl]-N,N,N-trimethylammonium
N-(carboxymethyl)-N,N-dimethyl-N-[3-(1H,1H,2H,2H-perfluoro-1-
octanesulfonamido)propan-1-yllJammonium (6:2FTAB)
2-[(4,4,5,5,6,6,7,7,8,8,8-Undecafluorooctyl)dimethylammonio] acetate
2-[(3,4,4,5,5,6,6,7,7,8,8,8-Dodecafluorooctyl)dimethylammonio] acetate
Perfluoro-2,5-dimethyl-3,6-dioxanonanoic acid
Perfluoro-2,5,8-trimethyl-3,6,9-trioxadodecanoic acid
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Analyza fluorovanych vosku
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4.2 FTP
= PFDPA
u PFOS
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SNIH

= BODOVE ODBERY - stopa a mimo trasu

JIZERSKA
MAGISTRALA

(Bx 1L, 31 lokalit + 4 kontroly, 5 vzorkovacnch kampani v zimni sezone)
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SNIH

Analyza snehu z bézkarskych trati

PFAS - SNiH - PROSINEC 2024, LEDEN 2025, PRED a PO J50 2025
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VODA - v. n. SOUS / UV SOUS
a v. n. JOSEFUV DUL / UV BEDRICHOV
SUROVA a UPRAVENA VODA (3x 1L, SUR+UPR, 2 upravny

1x mésic) (12)
BODOVE ODBERY (3x 1L, 6+8 lokalit, 1x mésic) (42)

_299 vz./mésic ~ 1188 vz./rok

PASIVNiIi VZORKOVACE POCIS (15 lokalit — 11 na nadrzich, 4 na Gpravnach, po 3ks, 1x mésic) (45)
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VODA

PFAS - VODA - listopad a prosinec 2024
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PUDA A BIOTA

= PUDA - Zlab u cesty + kontrola 10 m kolmo do svahu

= BIOTA - jehlici, trava, mech, houby; zizaly, ryby, odlovena zveér (svalovina, jatra)
= >ccar720vz./V4rok ~ > cca 2880 vz./rok




PUDA A BIOTA
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JEDNODELOZNE BYLINY -TRAVY

PFAS - TRAVY - listopad 2024
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PFAS - JEHLICI - listopad 2024
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PFAS - ZIZALY - listopad 2024
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Dosavadni zavery

e Bézkarské aktivity zanaseji do CHKO PFAS
* Kratké PFAS diky své mobilité pokracuji dale do povodi

* Dlouhé PFAS diky svému bioakumulacnimu potencialu zasadné
kontaminuji pudni organismy (zizaly)

* V prvnich dvou mésicich monitoringu 75 PFAS byly v surové vode
detekované pouze stopové mnozstvi téchto latek

*V porovnam se situaci na dalSich upravnach v CR pat¥i tyto drovné k 20%

(A &4




Dékuji za pozornost!

jaroslav.semerad@biomed.cas.cz

Prirodovédecka fakulta
Univerzita Karlova

Mikrobiologicky ustav
Akademie véd Ceskeé republiky
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