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Oddelenie Organickej chémie vod (520)

» Narodné referencné laboratérium pre oblast vod na
Slovensku

» Akreditovana ¢innost (STN EN ISO/IEC 17025)

» Narodnd a medzindrodna spoluprdca
v" Danube4 All projekt
v' Tethys projekt
v" APPV projekty

» Kvalitativne stanovenie organickych latok

» Kvantitativne stanovenie organickych latok — stopova
analyza

v' PAU, FA, AF, PCB, OCP, PFAS, farmaceutika, pesticidy, prchavé

uhlovodiky, pyretroidy, chlérované fenoly, chléralkdny C10-C13,
halooctvoé kyseliny, uhfovodiky C10 - C40, estrogény atd.

» \lyvoj analytickych metdd
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Podzemné vody (PodV) - analyzy

- g Sa il - > FYZIKALNO-CHEMICKE ANALYZY
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> STOPOVA ANORGANICKA ANALYZA

» STOPOVA ORGANICKA ANALYZA

PFAS

Farmaceutika

Pesticidy
Prchavé chlérované uhlovodiky

Prchavé alifatické uhlovodiky

Problémy ochrany podzemnych véd 2024, 5.11. 2024,

Bratislava

\Vuvn




, , , s Vuvn
Perfludralkylové a Polyfludralkylové zliceniny (PFAS)

» Antropogénne latky — prirodzene sa nevyskytujluce v prirode
» Bioakumulativne latky — vazba na proteiny
» Toxické, karcinogénne, poskodzuju imunitny a reprodukény systém

» Niekolko tisic zluéenin (> 4700)

PRODUCTS

» Klasifikacia podla ich struktiry — 23 skupin CONTAINING
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1930s 1940s 1950s 1960s 1970s 2000s Current n
Teflon accidentally Teflon used in the Teflon used in Aqueous Film Use of PFAS Global distribution Increased
discovered in 1938 Manhattan Project consumer and Forming Foam (AFFF) significantly expands of certain PFAS public scrutiny
for the development industrial products is developed in different industries
of the atomic bomb Voluntary phase Changing

out of products regulatory climate
Lawsuit settlements

Development and use

https://www.kimley-horn.com alcdiis https://rshydro.co.uk
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PFAS - klasifikacia

/
PrCA
Perfludralkylkarboxylové kyseliny
e

e

71\

29 analytov

7T\

PFSA
Perfludralkansulfonoveé kyseliny
PFAA o~ ]

Perfludralkyloveé kyseliny

PFPA

Perfludralkylfosfonoveé kyseliny

PFPIA
Perfludgralkylfosfinoveé kyseliny

PASF
— 4 —— Latky na baze PASF
nepolymery perfludralkansulfonylflucrid v
PFAI FTI s 5
— Latky na baze FTI
Perfluaralkyljodid Fluorotelomérove jodidy
PFECA
Per- a
g - polyfludralkyléterkarboxylové
a | Latky na baze per- a kyseliny
polyfludroalkyléterowv
PFESA
Per- a polyfludralkylétersulfénové
FP kyseliny
fluoropolymeéry
L olvmér fludrowvané polyméry s bo&nym
poly Y retazcom
| PFPE Vseobecna klasifikacia per- a polyfluéralkylovych latok (PFAS) (upravené podla Buck, 2011; OECD, 2013)
Perfludropolyétery N. Jantdkova a kol. PODZEMNA VODA, 25(1), 2019, 54 -71
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Metodika stanovenia PFAS I.

» Vyvoj metédy = rok 2020

» Normy

v EN ISO 5667-3:2024 Water quality — Sampling - Part 3: Preservation and handling of water

samples

v 1S0 21675:2019 Water quality — Determination of perfluoroalkyl and polyfluoroalkyl substances

(PFAS) in water — Method using solid phase extraction and liquid chromatography-tandem mass

spectrometry (LC-MS/MS)

v EN 17892:2024 Water quality — Determination of selected per- and polyfluoroalkyl substances

in drinking water — Method using liquid chromatography/tandem-mass spectrometry (LC-

MS/MS)

https://stock.adobe.com
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Metodika stanovenia PFAS II.

> Vzorkovanie a skladovanie vzoriek

v

v

v teplota pocas transportu (5  3)°C

v

» Spracovanie vzoriek |

v

v

500 ml (PE, PP) flase (vyplach - deionizovand voda, metanol)

= Sklo a polykarbonat (PC) nevyhovujuci materidl — sorpcia PFAS na steny

bez konzervacie

Skladovanie vzoriek 60 dni (4 + 3)°C alebo 180 dni < -15°C

Prekoncentracia a SPE extrakcia (SPE column PFAS WAX 150 mg of sorbent)

Eltcia s MeOH, odparovanie do cca 500 pl (l. frakcia GC-MS/MS)

Elucia s 0,5% NH,OH v MeOH, odparovanie do sucha, rekonstitucia

s 250 pl MeOH (Il. frakcia LC-MS/MS) i \
N \
zabranit kontaktu vzorky s fluéropolymérovymi plastami (teflon) @ k J ‘\ \ J

https://www.gogenlab.com, https://www.kartelllabware.com, https://www.affinisep.com
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Metodika stanovenia PFAS IlI. SR

» |. frakcia CI-GC-MS/MS

v Koléna: DB-Wax Ul 30 m x 250 pm x 0.25 pm
v Nosny plyn: Hélium (1,5 ml/min)

v Objem vstrekovanej vzorky: 5 pl

v" Teplotny gradient: 45°C - 175°C

v" P-Cl: 20% CH, (makka ioniza¢na technika)

v L0Q =1 ng/l

» |l. frakcia LC-MS/MS

v Koldna: Poroshell 120 EC-C18 2.7 um, 2.1 x 100 mm
Teplota kolény: 45°C
Objem vstrekovanej vzorky: 5 ul
MF: Octan amoénny a MeOH (0,3-0,4 ml/min)
Koncentracny gradient: 10% - 100% (MeOH)
N-ESI (makka ionizacnd technika)

LOQ = 1 ng/|

AN NN N NN

https://www.agilent.com, https://www.thermofisher.com
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Farmaceutika

» Latky ludského, rastlinného, ZivociSneho, chemického
alebo prirodného p6vodu

History of Drug iscovery :

» Priemernd spotreba ro¢ne v SR = 15 baleni /obcan

. vy . v . Pre 1919 1970s ‘ 1980s
. » Herbal Drugs * Rise of Biotechnology * Commercialization of
» Najvacsi podiel znedistenia:
« Serendiptious discoveries * Use of IT Drug F)iscov?w '
v" domacnosti = 30 — 90 % lieciv vylucenie z [udského ) J ¢ Combinatodal Chamsstry J
v nemocnice tela mocom alebo stolicou | | | | ||
1920s, 30s 1960s ‘ 1990s
‘/ Zd raVOtn |IC ke Za r|aden |a * Vitamins » Breakthrough in Etiology * Robotics
* Vaccines * Automation |
» Mensi podiel znecistenia: Cp— - p— Y e—
v Nespravna likvidacia liekov = 8 — 10 % Ucinnych alebo inych latok z liekov alebo 1940s 1950s ‘
H / * Antibiotic Era * New technology,
fa rmaceUtICkyCh pI"OdUktOV. * R&D Boost due to WW2 * Discovery of DNA

) | )

» Najdené:

» PoV » Pbda
> PodV > Hnoj
> PpiV O Antiepiletika, antibiotika, antiflogistika, psychoanaleptikd, analgetika,

antiinfektiva, anestetikd, hypotenziva

https://www.slek.sk, https://www.slideshare.net
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Pesticidy
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» Latky syntetického (organické, anorganické) alebo prirodného povodu

» Potlacenie neZiaducich organizmov alebo Skodcov, burin, hmyzu, hub, baktérii a hlodavcov

» Schopnost akumulovat sa a dlhodobo pretrvavat v Zivotnom prostredi

» Akutna a chronicka toxicita voci roznym organizmom

» Najvacsi podiel znedistenia:

» Polnohospoddrstvo = 85 % pouzivanych pesticidov

» Mensi podiel znecistenia: <1930
Inorgaﬁic
compounds
used as
pesticides

» Domacnosti a zahrady = 8 — 10 % pouzivanych pesticidov
» Najdené:

» PoV

» PodV

» Potravinové vyrobky

» Vzduch
» Poda

O Herbicidy, fungicidy, insekticidy a iné

1950. >2000. Safer
Use of 1962. "Silent agrochemicals,
pesticides Spring" Genetically
against highlighted Modified Organism,
vector harmful 1972. Ban Integrated Pest
borne effects of on DDT Management practices
diseases pesticides for crops have been introduced
1933. DDT 1961. 1980.
discovered DDT Introduction
by Paul registered of
Muller for use on Glyphosate, a
crops widely used

herbicide

https://www.sszp.eu, https://www.mdpi.com
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Metodika stanovenia farmaceutik a pesticidov |.

» Vyvoj metddy = rok 2018

» Normy

v DIN 38407-35:2010-10, German standards methods for the examination of water, waste water and sludge — jointly

determinable substances (group F) — part 35: determination of selected phenoxyalkyl carbonic acids and further acid plant

treatment agents — method using high performance liquid chromathography and mass spectrometric detection.

v DIN 38407-36:2014-09, German standards methods for the examination of water, waste water and sludge — jointly

determinable substances (group F) — part 36: determination of selected of selected active substances of plant protection
products and other organic substances in water — method using high performance liquid chromathography and mass
spectrometric detection (HPLC —MS/MS or —HRMS) after direct injection.

v" EPA metdda 535: Measuremnt of chléroacetanilide and other acetamide herbicide degradates in drinking water by solid

phase extraction and liquid chromatography/tandem mass spectrometry (LC/MS/MS), versionl.1, april 2005; EPA
Document #: EPA/600/R-05/053)

v/ STN EN IS0 21253 Water quality. Multi-compound class methods. Part1: Criteria for the identification of target compounds

by gas and liquid chromatography and mass spectrometry. Part2:Criteria for the quantitative determination of organic
substances using a multi-compound class analytical method. (ISO 21253-1:2019, 21253-2:2019).

v ISO 21676 Water quality. Determination of the dissolved fraction of selected active pharmaceutical ingredients,
transformation products and other organic substances in water and treated waste water. Method using high performance
liquid chromatography and mass spectrometric detection (HPLC-MS/MS or —HRMS) after direct injection (ISO 21676:2018).
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Metodika stanovenia farmaceutik a pesticidov II.

» Vzorkovanie a skladovanie vzoriek
v" 125 ml =500 ml (PC) flase

v"  Bez konzervacie

v" Skladovanie vzoriek £ -18°C >

» Spracovanie vzoriek
v' Bez prekoncentrovania
v Okyslenie vzorky - kys. mravéia (pH = 3)
v Centrifugacia 15 000 ot/min. (oddelenie tuhych &astic)
v

Prenos supernatantu do HPLC vialky

https://www.fishersci.se, https://aresscientific.com, https://www.thermofisher.cz
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Metodika stanovenia farmaceutik a pesticidov Ill.

N ¢ p.)

- =2

» LC-MS/MS

v' Koldna: Kinetex 2.6 um, Polar C18, 100 mm x 2.1mm
v Teplota koldny: 40°C

v Objem vstrekovanej vzorky: 20 pl

v" MF: Octan aménny a MeOH (0,3 ml/min)

v Koncentraény gradient: 5% - 100% (MeOH)

v" N/P - ESI (m&kka ioniza¢na technika)
v/ L0Q =50 ng/I

https://www.agilent.com
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Dakuiem za pozornost’

Vuvh
Ndbreiie armadneho

agﬂfgﬂggggg?ggj: veronikakoperovadvuvh.sk +421 (D)2 54 242 440

<] = a

Kurz vzorkovania odpadovych vod, 11.11.2024, Bratislava
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