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DETEKCE

Selektivni — odezva pouze na koncentraci analyzované latky

Univerzadlni — odezva Umérnd celkové vlastnosti eludtu

ldedlni detektor

citlivy, maly Sum, okamzitd odezva, linedrni v Sirokém koncentracénim rozsahu,
minimdlni prispévek k rozsifovdni pikd, mdlo citlivy ke zméndam tlaku, teploty
a prutoku, moznost prdce s gradientem — kompromis

Nejpouzivanéjsi

spektrofotometricky UV — VIS, fluorimetricky, rozptyl svétla, elektrochemicky
(amperometricky, coulometricky), vodivostni, hmotnostni (HPLC /MS)



SPEKTROFOTOMETRIE (UV)

Konjugace dvojnych vazeb UV spektrum benzenu
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P. Jandera, Atomovd a molekulovd spektroskopie, Univerzita Pardubice, 1999



| SPEKTROMETRICKY DETEKTOR
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(1) z&Feni ze zdroje, (2) stérbina, (3) c¢ocka,
(4) clona, (5) mérnd cela detektoru, (6) holografickd
mrizka, (7) pole fotodiod.

Poskytuje v aktudlnim case
UV spektrum pro kazdy pik
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HMOTNOSTNI SPEKTROMETRIE (MS)

Detection
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IONIZACE

Elektronovd ionizace

Chemickd ionizace
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ANALYZATORY

Kvadrupol Time of flight

nestabilni dralia iontu

.....................................

: . : stiidavé a stejnosmémné napéti
iontovy zdroj

P. Jandera, Atomovd a molekulovd spektroskopie, Univerzita Pardubice, 1999



ANALYZATORY
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HPLC-MS
—

Intensity | Chromatogram

AL

Mass spectra of resolved peaks

www.wikipedia.org
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| FLEKTROSPRE] (ESI)

ESl capillary (2-4Kv) Charged droplets
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|ATMOSPHERIC PRESSURE CHEMICAL IONIZATION (APCI)

Heated APCI capillary
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ATMOSPHERIC PRESSURE PHOTO IONIZATION (APPI)
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ATMOSPHERIC SOLID ANALYSIS PROBE IONIZATION (ASAP)
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VYBER TECHNIKY

Moldrni hmotnost

Polarita



FLUORESCENCE

Méri sekunddrni emisi
zdareni, selektivni, citlivy.

Zdroj zdreni

= Nizkotlakd rtutovd vybojka

= Laser - vysokd citlivosti detekce
- kapildrni HPLC.

= Xenonovd obloukovd vyboijka

Dva monochromdtory pro budici i
emitované zdreni,

Méreni fosforescence po ukonéeni
vyboje budiciho z&feni

Derivatizace

aminy, aminokyseliny.
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FLUORESCENCE — SCHEMA PRISTROJE

Xenon or deuterium
radiation source

St Excitaéni monochromdtor (vinovda délka)

Emisni monochromdator (vinovd délka)
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CHEMILUMINISCENCE (SCD)

Sirnd slouéenina SO + O, Chemiluminiscence
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— Vacuum
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= Sira, dusik
= GC, SFC, (LQ)

= petrochemie



| DETEKTOR ROZPTYLU SVETLA (ELSD)

ZMLZUJICI PLYN
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Schema detektoru rozptylu svétla (ELSD)

Univerzdlni
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BAI Antioxidant Infusion (Molokai Coconut)

Halo Trehalose Infusion Water (Blackberry/Plum)
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Hetley’s Organic Black Tea
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J. Chromatogr. A 1489 (2017) 65-74.
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ATOMOVA SPEKTROMETRIE (ICP)

ELUENT REACTION GAS
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| METALOPROTEINY
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FLEKTROCHEMICKA DETEKCE (EC)

Pracovni elektroda

Referenéni elektroda
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Vysokd citlivost neurotransmitery, fenoly, aminy
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= Umérnd koncentraci latky

Coulometricky detektor

/ méma elektr. 2

A plast cely

Pritoéné elekirody z porézniho grafitu

/ \ / \ \ / \
( ) )
>\ ) >
\ / \ [ \ “\ —
‘ / \ / \ / / ‘




BILE VINO (LC-EC)
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1: Galovad kys. , 2: Protokatechovd kys., 3: 4-Hydroxybenzoovdkys., 4: 4-hydroxyfenyloct. kys., 5: Salicylovd kys., 6: Vanilové kys., 7: Chlorogenova kys.,

8: Kavové kys., 9: (+)-Katechin, 10: Syringovd kys., 11: 4-Kumarové kys., 12: Umbelliferon, 13: (-)-Epikatechin, 14: Ferulovd kys., 15: Sinapovdkys.,
16: 4-Hydroxykumarin, 17: Rutin, 18: Kvercetin-3-arabinosid, 19: Naringin, 20: Resveratrol
J. Sep. Sci. 28 (2005) 1005—1022.



MINIATURIZOVANA EC DETEKCE

Komeréné dostupné systémy

J. Chromatogr. A (2017) zasldno.

Referentni elektroda

Pracovni elektroda

Pracovni elekiroda Referentni elektroda

SEMHV:200kV | WD: 1508 mm
View fleld: 20.8 ym Det: SE
SEM MAG: 10.00 kx  Date{m/dly): 04/16/15

Uhlikové mikrovldnko, 7 um  St¥ibrny mikrodrét, 25 um




Current, nA

INTEGROVANA ELEKTROCHEMICKA DETEKCE

Separace a detekce neurotransmiteru

309 1,
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PRENOSNE ANALYTICKE SYSTEMY

LC-EC v krabici od bot

Monolitické kapildrni kolony
= Snadnd pfiprava

= Cilend zména povrchové chemie

= Miniaturizace

= Nizkd cena

Elektrochemické detekce
= Vysoka citlivost

"  Miniaturizace

"= Nizkda cena




INFRACERVENA SPEKTROSKOPIE (IR)
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FTIR — IDENTIFIKACE LATEK  C.H,.0;
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www.chromatographyonline.com



LC-FTIR SPOJENI
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Deposit chromatogram on disk
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P. Jandera, Atomovd a molekulovéa spektroskopie, Univerzita Pardubice, 1999,
www.spectra-analysis.com, www.chromatographyonline.com



LC-FTIR

Nitrogen Addition

Cyclone
FromilLs Thermal " Evaporator

Nebulization I

Air Cooled
Condenser

Chilled
Condenser

Odstranéni
rozpoustédla

Cyclone
Evaporator

§

Patent pending:
PCT/US2007/02520

Waste Solvent

> Particle Stream to Deposition Disk

www.spectra-analysis.com



| LC-ETIR
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LC-FTIR

GPC-IR to Characterize Compositions of Polymer
Mixtures across MW Distributions

. GPC
_ Elution
Time, min

(MW/Sizes)

Wavenumber, cm-1

IR Spectra (Compositions)

www.spectra-analysis.com



DISTRIBUCE KOPOLYMERU
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http:/ /www.mhhe.com /physsci/chemistry /carey

PRINCIP NMR Jstudent /olc,/ch1 3nmrhtml

No field With field No Field f ﬁ

Precesni pohyb

;

i £
Increasing magnetic field

www.mhhe.com, www.elastoform.cz, www.wikipedia.org



PRINCIP NMR

Fourierova transformace

Experimentdlni usporaddani

Ho Sample tube
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Time Domain FT

s(t) — S(w)

Frequency Domain

www.mhhe.com, http://mri-q.com/fourier-transform-ft.html, P. Jandera, Univerzita Pardubice



www.wikipedia.org, www.bruker.com



| LC-NMR SPOJEN(
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LC-NMR

Measurements - Schematic view
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ON-FLOW LC-NMR
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UHPLC-UV-MS-SPE-NMR
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I I

-

600 MHz
NMR
With

Cryoprobe

\

1.7 um particles 0.560 ml/min

Nat. Prod. Rep. 32 (2015) 212-229. H U H
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LC-NMR (REMOTE DETECTION)

Volumetric Encoding Coil
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Anal. Chem. 83 (2011) 6004 — 6010.
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| LC-NMR (REMOTE DETECTION)

Superpozice signdlu
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STUDIUM PROFILU TOKU MOBILNI FAZE

TimeofFlight. ‘=

Capillary Intensity

Empty capillary
(530 um 1.D.)

Capillary Velocity

Monolith Intensity

2

Hypercrosslinked ;8
Monolith £
(530 um 1.D.) %

=

Anal. Chem. 83 (2011) 6004 — 6010.



Antoine de Saint-Exupéry




