5. Metody desorpce jako zdroje
iontu v hmotnostni spektrometrn

= Prehled:

= Desorpce (elektrickym) polem
Bombardovani rychlymi atomy (FAB) nebo 1onty (SIMS)
Desorpce plazmou
Desorpce laserem
Jin¢ zpusoby 1onizace (desorpce pulzujicim polem,
elektrohydrodynamicky zdroj 1ontu...)

Zvlasté vyznamné jin¢ zdroje — zasluhujici zvlastni pozornosti:

ICP-MS, SS-MS, Termospray, Elektrospray, Corrona Charged Aerosol Detector....



Metody vstupu vzorku do hmotnostniho
spektrometru:

- kapalné vzorky: GC,LC: septum
- pevne vzorky: pfimy vstup vzorku
- plynn¢ vzorky: (membranove) separatory,

napoustéci ventily



Ionizace a desorpce polem
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Figure 2.3b Mass spectra of xanthosine obtained by using different
ion sources: (i) electron impact; (ii) field ionisation



Spektra ziskana 1onizaci
elektrony a polem
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Mass spectra of 3,3-dimethylpentass.



Spektra ziskana ionizaci
elektrony a polem
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point of the mass spectrometer during FAB.

Schéma usporadani pt1 1onizaci bombardovanim rychlymi atomy
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Schematic diagram of FAB gun using charge-exchange gas cell to convert fast ions
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Vznik rychlych atomi pro 1onizaci FAB



Uc¢inek rychlych atomu na vzorek
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Figure 2.4b Mass spectrum of -chacoline obtained by using an FAB
source



o R 4
and because silver is present in nature as two nearly equally abundant isotopes,
adduct ions containing Ag* are easily recognized by mass spectrometry. This
phecnomenon is illustrated in Fig. 6.31, the top panel of which is the high-mass
segment of the FAB spectrum of sucrose. Note the prominent peaks for adducts
with Na* and K*. The bottom panel of Fig. 6.31 is the FAB spectrum of sucrose
when AgNQ; is also dissolved in the glycerol matrix.
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FIG. 6.31. FAB mass spectrum of sucrose of glycerol (top) and sucrose in glycerol containing -
0.14-m AgNQ, (bottom). The adduct ions formed between molecules of the analyte and Ag ions
produce the doublet at m/z 449 and 451, because silver occurs in nature in the form of two nearly
equally abundant isotopes of masses 107 and 109. The mass difference of 106 mass units be-
tween m/z 343 and 449 gives credence to the assignment of m/z 343 to represent (M + H)*.
(Courtesy of B. D. Musselman, manager of the MSU/NIH Mass Spectrometry Facility, Department
of Biochemistry, Michigan State University.)



U¢inky paprsku urychlenych iontt na vzorek - SIMS
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Schematic diagram showing arrangement of primary-ion beam and sample probe

during analysis by SIMS.



Schema usporadani pii vyuziti desorpce plazmou Cf?>2

N
ion
optics
fission
fragment,
H ot //
E e- e-w-@ @e— ions ‘;’r\ to TOF
- I
M Gt e- N Lo ® e- 3 detector
. i A
fissicmfa\ | ‘ |
fragment l

R l

" “sample deposit

NS foil impregnated with 252¢¢

Conceptual diagram of ionization by fission-particle bombardment following disin-
tegration of californium-252 nucleus.



U¢inky laserového paprsku na vzorek

Snapshots from a MD simulation of lasar ablation
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Schéma uspofadani pii desorpci laserem
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Conceptual diagram of sample analysis by laser-desorption mass spectrometry
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Ucinky laserového paprsku na vzorek v matrici - uloha matrice
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Ucinky laseroveho paprsku rizné energie na vzorek

LD mass spectrum of coronen a) high energy of laser radiation
b) low energy of laser radiation



U¢inky laserového paprsku na vzorek v matrici — probihajici procesy
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Illustration of the principles behind MALDLI:
(e) product; (O) matrix



MALDI

Matrice: kys.dihydroxybenzoova (2,5)
kys.skoricova
Desorpce: disociace
vznik radikalu
adice protonu
eliminace protonu
adice kationtu (Na*,K™)

Vzorky na desticce (10, 20...) do vakua,
ozatfovani laserem pres sklo
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Spektrum oligonukleotidu ziskané metodou MALDI - TOF
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Mass spectrum (252Cf fission-particle bombardment) of oligonucleotide as obtained

with TOF mass spectrometer. (From McNeal et al,, ref. 391, with permission from National Acad
emy of Sciences.)




Vzhled spektra tézkych molekul
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FIG. 6.25. Abbreviated high-mass segmant of mass specirum illustrating dispar
calculated nominal mass and observed peaks for glucagon. (From Yergy et al., re
permission fram the American Chemical Society)



Schema zatizeni pro vstup t€kavych plynnych latek
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chematic representation of a cold-inlet system;
X represents a vacuum tap



Schema zafizeni pro vstup pevnych latek
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Figure 2.7b Schematic representation of a direct-insertion probe for
use with solid samples (NB: not drawn to scale)
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Vhodné zptisoby ionisace

Skupenstvi latky ~ Zpiisob ionisace ~ Nasobna Fragmentace Termolabil latky

ionisace
Plyny El, CI, FI - El FI
(t€kavé smési)
Kapaliny Interface LC-MS
(net€kave smési) (ES, TS, PB) ES -- ES, TS, PB
Pevié latky Interface DIP LD,FAB, LD,PD,FD,
(povrchové filmy, LD,PD,FD,FAB, PD. SIMS FAB, SIMS

./

polymery) SIMS, -



Otazky

= ].Jaké prednosti a nevyhody ma desorpce polem proti jinym technikdm?

= 2.Jake problémy mohou vzniknout pfi zavedeni matrice do iontoveho zdroje?
= 3.Proc je vyhodné&;si konstruovat systém vstupu vzorki ze skla a ne z kova?
= 4 Jaky vstup vzorkl pouZijete pro analyzu:

= -smési hmyzich feromont pro separaci kapalinovou chromatografii

= -netékavé organokovové slouceniny

= -plynu s vysokou tenzi pary



Odpovedi

1. Pfednosti: neni tfeba vypaftit vzorek
mala fragmentace = vyrazny molekulovy ion
Nevyhody: mala fragmentace = mala strukturni informace ze spektra
vzorek musi byt rozpustny v né¢jakém tékaveém rozpoustédle pro aplikace na emiter
specializovana technika pfipravy emiteru
vzorek se brzy vyCerpa z emiteru, coz nedovoluje dlouh¢ ladéni spektrometru
2. Matrice tvofi rovnéz ionty, které rusi ionty ze vzorku, coz komplikuje interpretaci spektra
3. Pary organickych latek mohou na kovovych povrSich podléhat katalytickému rozkladu
4. Vstupy: a./septum, b./pfimy vstup vzorku c./(chladny) vstup ventilem



