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SOFT vs. HARD IONIZATION METHODS???
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MS with “Hard” and “Soft” Sources
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Electron Impact Source

Electron slit / \

First accel. shit Second \

Focus slit accel. slit \\
4 /:{‘\\ To mass
/ \ b
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\ Electron region 2 /
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Typical Reactions during Electron
Impact

Molecular ion formation

Fragmentation

;' Rearrangement followed by fragmentation

[ Collision followed by fragmentation

ABCD + e~ — ABCD"" + 2e~
ABCD't 5 At  + BCD*

ABCD"* — ADBC'*

———— CD* + AB*t

— > AB* +CD'

—> A’ + BCD* - BC* + D

B+ A"
A+ Bt
D+ C*
C 4+ D

BC* + AD'
AD* + BC™*

ABCD'" + ABCD —»

(ABCD)"?*

— BCD* + ABCDA™

Energy = 70eV 6700 kJ/mol

Typical bond energies 200 to 600 kJ/mol

2(ABCD) *

EXTENSIVE FRAGMENTATION




Relative abundance

Percent of base peak

Electron Impact Spectra
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eDifferent molecules
behave differently

*Good molecular ion
little fragmentation

*No molecular ion
extensive fragmentation

*Isotopes are extremely
important!

*Molecular ion isotopic
cluster



lonization vs. Desorption?

FIELD IONIZATION FIELD DESORPTION

e
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Field lonization Sources

Apply large electric fields to carbon dendrites on a tungsten wire

Fig. 6.1 Scanning electron micrograph (x500) of high temperature activated FD emitter.
(Reprinted with permission from W.D. Reynolds Anal. Chem., 51, 283A[4): Copyright (1979)
American Chemical Society)
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Relative abundance

Relative abundance

Relative abundance
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FAB lonization

Atom Gun

Xet Primary

Xef

(a) Neutral atom beam

Probe

Fig. 5.4 Schematic diagram of fast ion bombardment ion source

lon Beam

Secondary ion

kv = Beam to MS
i \
(b) Sample/ Sample ion beam
(¢) Probe tip
(d) Extraction and focusing
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Electrospray lonization Source
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ELCTROSPRAY IONIZATION DETAILS
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Electrospray lonization MS of
Proteins and Peptides
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MCTOYHUKN MOHOB MALDI

MALDI - matrix assisted laser desorption / ionization
nasepHas gecopouus/ noHusaumsa B NPUCYTCTBUU BCOMOraTeribHOro BewecTsa - MaTpuubl

L o J)
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0 Na*
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MALDI
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Solid Matrix Materials for
MALDI

| TABLE 20-4 Matrices Most Frequently Used for
MALDI Together with the Usable

Wavelengths*

Matrix Wavelength (nm)
Nicotinic acid 266, 220-290
Benzoic acid derivatives:

2,5-Dihydroxybenzoic acid 206, 337, 355

Vanillic acid 266

2-Amino-benzoic acid 266, 337, 355
Pyrazine-carboxylic acid 266

3-Aminopyrazine-2-carboxylic acid 337

Cinnamic acid derivatives:

Ferulic acid 266, 377, 355

Sinapinic acid 266, 337, 355

Caffeic acid 266, 337, 355
3-Nitrobenzylalcohol 266

*From M. Karas and U. Bahr, Trends Anal. Chem., 1990, 9, 322,




MALDI-TOF

Attenuator
Mirror [
Pnsm =
1 ) A "
Gl | i 1 ;/" """ . l Ny Laser ‘
O 1 —_—
’ !
’ !
'
\ —h
Tngger
{ ) A . Transient
o\ S ’ Digitizer
{ V) . , Recorder
Sample “.  Acceleratiory ‘l ';; Muiti- Electron
Carousel = Focus HV A Channel  Multipher
Plates 2 Plate
: Pump =
Camera)\ l
‘ |
- . p < i ~ ‘ )
Video Monitor | —

19



