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Thermo Scientific - nabidka IC systéemu
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Tema prednasky :
Aplikace tradicni

bromicnany, chloritany, chlorecnhany
HAA

pesticidy
PFAS
Priprava a zpracovani vzorku

praqolab
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Klasicke anionty - eluent uhlicitan/hydrogenuhlicitan

Columns: Dionex lonPac AG22-Fast-4um
10 - 2 7 Dionex lonPac AS22-Fast-4pum,
2 x 150 mm
Eluent: 4.5 mM Sodium Carbonate
1.4 mM Sodium Bicarbonate
Flow Rate: 0.5 mL/min
Inj. Volume: 25pL
Column Temp.: 30 °C
uS Detection: Suppressed conductivity,
Dionex AERS 500 Carbonate, 2 mm
17 mA, recycle mode
1 || 345 ¢ /
| { | | A I J L Peaks:
-0.5 ' ' ' ' " 1. Fluoride <1 5. Nitrate 1.0 mg/L
0 1 2 3 4 5 2. Chloride 120 6. Phosphate <2
Minutes 3. Nitrite <1 7. Sulfate 56

4. Bromide <1



Klasicke anionty - eluent hydroxid

Columns: Dionex lonPac AG18-Fast-4um
90 - Dionex lonPac AS18-Fast-4um,
2 4 x 150 mm
KOH Gradient: 15-44 mM (0.2 to 6 min)
Eluent Source:  Dionex EGC 500 cartridge with Dionex
CR-ATC 600 trap and Dionex high
pressure degasser devices

Flow Rate: 1 mL/min
HS 5 Inj. Volume: 10 pL
| Column Temp.: 30 °C
Detection: Suppressed conductivity, Dionex
1 3 AERS 500, 4 mm, 109 mA, recycle
A " 4 (|6 7 Sample Prep.:  5x dilution with deionized water
Peaks:
-10 ' x ' 1. Fluoride 1.0 5. Sulfate 51.8 mg/L
0 3 6 9 2. Chloride  90.6 6. Nitrate 2.6
3. Nitrite 1.0 7. Phosphate  0.36

Minutes
4. Carbonate --



Stanoveni stopovych mnozstvi bromichanu na CD

05 System: Thermo Scientific™ Dionex™
1 4 8 9 110 11 ICS-5000* HPIC system
Column: Thermo Scientific™ Dionex™
lonPac™ AS19-4um + guard
(4 x 250 mm)
US Eluent : 10 mM KOH from 0 to 10 min,
10—45 mM KOH from 10 to 25 min
b Eluent Source: Thermo Scientific™ Dionex™
23 5 6/ EGC 500 KOH Cartridge

Flow Rate: 1.0 mL/min

Inj. Volume: 200 pL
Temperature: 30°C
0.2 Detection: Suppressed Conductivity,

Thermo Scientific™ Dionex™

500 AERS™ 500 suppressor, 4 mm
4 LOD AutoSuppression, recycle mode
Sample: Simulated Drinking Water
(ng/L)
0.32 Peaks: 1. Fluoride 1.0 mg/L
2. Chlorite 0.005
|JS 10 3. Bromate 0.005
4. Chloride 50.0
5. Nitrite 0.005
1 8 6. Chlorate 0.005
11 7. Bromide 0.005
23]l_5 67\ - 8. Nitrate 10.0
-50 \ ‘ \ \ 9. Carbonate 25.0
0 8 16 24 32 10. Sulfate 50.0
Minutes 11. Phosphate 0.20

Doporuceni - hydroxid



Druha varianta - bromicnany - UV detektor

Reakéni smycka
Postkolonova derivatizace.

) . -_ Absorbance
SREIELS Detector

Autosampler

PC10 /
ICS Pump

odpad




BromiCchany pomoci okyseleneho eluentu na UV

10.0

>0 LoD | LoQ
(ng/L) | (pg/L)
25 0.07 0.22
mAU
0.0 Bromate
-2.51
-5.01
| | | | |
0.0 2.0 4.0 6.0 8.0
Minutes

Neni interference s chroritanem

Column:

Eluent:
Flow:

Injection vol.:

Detection:

Temperature:

PCR:
Solution A:

Flow

Reaction coil:

Bromate

Thermo Scientific™ Dionex™

CarboPac™ PA1

(4 x 250 mm)

200 mmol/L MSA

1 mL/min

500 plL

UV 352 nm (after PCR)
30°C

0.27 mol/L KI, 0.05 mmol/L
(NH,);Mo,0,, - 4H,0

0.3 mL/min

375 plL

1.2 pg/L



Halooctoveé kyseliny (HAA5, HAAGBr, a HAAQ)

Formula PK,

Monochloroacetic acid MCAA CICH,CO,H |2.86
Dichloroacetic acid DCAA Cl,CHCO,H 1.25
Trichloroacetic acid TCAA Cl,CCO,H 0.63
- Monobromoacetic acid MBAA BrCH,CO,H |2.87
§ Dibromoacetic acid DBAA Br,CHCO,H 1.47
© Tribromoacetic acid TBAA Br;CCO,H 0.66
Bromochloroacetic acid BCAA BrCICHCO,H |1.39
Chlorodibromoacetic acid CDBAA Br,CICCO,H |1.09
Bromodichloroacetic acid BDCAA ClL,BrCCO,H | 1.09

—— UCMR* 4 (2017-2021, 30 contaminants)
— Regulated (EPA)

*Unregulated Contaminant Monitoring Rule



Proc IC?
ProCc ICMS ?

vyhody
Primy nastrik metod s matricnim efektem
Eliminace kapalina — kapalina extrakce,
Eliminace nutnosti derivatizace
Eliminace co-eluce - MS je selektivni detektor
MS/MS poskytuje konfirmacéni informaci
Plna automatizace
vytéznost > 90%
* limitace

* Naklady na nakup MS

* Analyty jsou teplotné labilni



Voda s a bez naspikovani 20 ug/L 9 HAA, bromiCchanem a
dalaponem

1 No. Peak RT (min) Conc. (ug/L)
£ ] A B
S/ 1 MCAA 65 15 22.9
2 | 2 MBAA 72 ND 218
3 Bromate 7.7 ND 23.2
4  Dalapon 12.3 ND 20.4
5 DCAA 134 223 434
0 6 BCAA 15.0 ND 20.8
7 DBAA 17.1 ND 20.7
1.6e4 8 TCAA 248 164 37.8
5 A (Gray) - Water sample 9 BDCAA 27.0 ND 18.6
3 B (Blue) - Water sample 2 spiked with 10 CDBAA  30.4 ND 21.0
1 N 7 20 pg/L mixed standards 11 TBAA 35.1 ND 13.1
42 4 A (Gray): Water sample 2
3 2 6 B (Blue): Water sample 2 spiked OF |
O 20 pg/L mixed standards

8 .
0.0e0

-2.0e34
0

10 20 30 40



Prelozene chromatogramy
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IC-MS (/MS) HAA schéma

Vysokotlaka pumpa bez kovu

Eluent
Generator
(OH")

I
’

Separacni kolona
i lonPac AS 24, 31

Makeup Pumpa
(MeCN or IPA)

Elektrolyticky Vodivostni

suppressor

Sample Inject
(Autosampler)

Chromeleon

Detector

OO




1 ug/l HAA Standard

13.36

14

36

MCAA

NL: 3.90E2

TIC ;- cESI SRM
ms2 92.920
[24.999-35.001]
S 1ppb-5

14.89

13.22

1663

MBAA

ML: 3.85E2

TIC ;- cESI SRM
ms2 136.920
[78.999-79.001]
S 1ppb-5

24.40

26.28

23.08

DCAA

ML: 1.56E3

TICF:. -cESISRM
ms2 126.940
[82.948-82.951]
MS 1pph-5

26.07

2447

2705

BCAA
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ms2 172.920
[128.919-128.921)
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28593

27.01
T T

3085
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TICF:-cESISRM

30
Time (min)

DBAA
40

T
a0

Relative Abundance

38.42 NL: 6.84E2
100—: TIC F:-cESI SRM
80 ms2 160.900
: [116.899-116.901]
60 TCAA S 1ppb-5
403
20
: 39.78
0 2021 NL: 1.94E2
1004 TIC F: - ¢ ESI SRM
807 ms2 206.850
E [162.849-162.851]
60-] MS 1ppb-5
o BDCAA
20° 39.00 | | 42.19
mg 025 NL: 6.60E1
3 TIC F: - ¢ ESI SRM
80 ms2 162.900
] [80.999-81.001]
604 M3 1ppb-5
0 BDCAA
203
E 38.42 | | 41.50
1271 NL: 1.98E1
100—: TIC F:-cESI SRM
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E [78.999-79.001]
503 40.21 MS 1ppb-5
403 BDCAA
203
] 38.64 46.45
0 IEEE w DBCAA
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80
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403
20
E TBAA 4319 || 4932
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Detekcni limit pro HAA, bromicnhan a dalapon pri pouziti IC
IC — ESI MS/MS

Monochloroacetic acid MCAA 0.2 0.273 0.105 0.19 0.085 0.1
Monobromoacetic acid MBAA 0.064 0.204 0.104 0.021 0.1 0.03
Bromate Bromate 0.02 N.D 0.059 0.014 0.12
Dalapon Dalapon 0.038 N.D 0.05 0.079 0.12
Dichloroacetic acid DCAA 0.055 0.242 0.044 0.019 0.41 0.033
Bromochloroacetic acid BCAA 0.11 0.251 0.059 0.086 0.3 0.16
Dibromoacetic acid DBAA 0.015 0.066 0.021 0.009 0.09 0.16
Trichloroacetic acid (163/119) TCAA 0.09 0.079 0.033 0.073 0.26 0.67
Bromodichloroacetic acid BDCAA 0.05 0.091 0.141 0.087 0.29 2.79
Chlorodibromoacetic acid DBCAA 0.041 0.468 0.214 0.19 0.055 1.04
Tribromoacetic acid TBAA 0.067 0.82 0.159 0.067 0.28 4.55




Polarni pesticidy pomoci IC MS (MSMS)

e Stanoveni bez derivatizace

Fosetyl-Al
Clopyralid
AMPA
Glyfosat
Glufosinat




IC MS (MS/MS)

Water

AP

Eluent

Generator
- ERS 500e “ Divert Valve
Pump | === —’- E ;I
250ul/min T d S ¢

rap Guar eparator
Conductivity Waste
Cell Organic
Solvent
Waste Signals

Data system

Micro 250ul/min
Tee

Aux
= __(____-()F)-—(—---"'L—Pump

QM%&> Grounding
M Union



Kalibracni krivky v pithe vodée

Fosetyl neg External  MSQuantitation Glufosinateneg  External  MSQuantitation | AMPA neg External  MSQuantitation
23376+ 13091 7 | "2 .
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Evian voda LOD a LOQ

Name LOD LOQ RSD %
[ppt] [ppt] (10 ppt) level

Fosetyl-Al 1 2.5 5
Clopyralid 10 50 9
AMPA 2 5 9
Glyphosate 5 10 15
Glufosinate 2 5 4
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Spojeni HPLC a IC s QQQ
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PFAS - Per- a PolyFluorinated Alkyl Substances

Kombinace spalovaci techniky s iontovym chromatografem

gl




Zdroje PFAS

Hlavni vyrobni a primyslové zdroje
Stavebnictvi a stavebni materialy

Kabel a elektroinstalace

Povrchova Uprava a pokovovani kov(
Vyroba pramyslovych povrchové aktivnich latek
a fluoropolymerd

Papirové vyrobky a obaly
Fotolitografie/priimys| polovodicd

Textil, kGzZe a odévy

Koberec a nabytek

Hasici pény tridy B obsahujici fluor
Zarizeni pro nakladani s pevnym odpadem

Zbytky z Cisténi odpadnich vod




Princip stanoveni

Zachyt
nadavkovani spaleni vzniklych
plynu

Pfiprava
vzorku

Separace na
IC

Detekce na IC

Halogens H-X, X, F, Cl, Br, I




Pristroje pro pripravu vzorku

Pevny vzorek _ }'!\ f\ f\f\

ASE™ 350 EXTREVA™ ASE™
Accelerated Solvent Extractor Accelerated Solvent
Extractor

Kapalina

§ bl i
VE Y B
1
UL

.

_—=_'

. °

0

AutoTrace™ 280
Solid-Phase Extraction
(SPE) Instrument



EXTREVA ASE system

Zjednodusena extrakce vzorku

Kombinuje extrakci vzorku, Cisténi a
zakoncentrovani

2inl

Extrakce a zakoncentrovani v 1 systému

Zvysena produktivita laboratore

Paralelni extrakce aZz 4 vzork( najednou
snizuje naklady na vzorek

Kompletni pracovni postup od vzorku
po lahvicku

True walk-away technology




Water and Environmental Analysis Online User Meeting,

ThermoFisher Presentation topics include:
PFAS
Microplastics
Disinfection by-products
Haloacetic acids
Trace metals
Screening unknown contaminants
Biotoxins
Advances in LC and GC automation

Emerging contaminants
and evolving regulations:

Meeting environmental
testing demands

A\

i S I
| June 27-28

| Online User Meeting

Register now

voldrichova@pragolab.cz
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PIraQoab

Dékuji za pozornost
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Koho povaZujete za nejdulezitéjSi osobu IC?

Radim Krulis
Alexander Makarov
Magdalena Voldrichova

Zuzana Snizkova

Detlef Jensen
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Koho povaZujete za nejdulezitéjSi osobu IC?

. Radim KruliS . Alexander Makarov Magdalena Voldfichova . Zuzana SniZkova Detlef Jensen

Detlef Jensen Radim Krulis

Zuzana Snizkova Alexander Makarov

Magdalena Voldrichova
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