Ions in a Field: M/z to Determine Gross Structure
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* Measuring m/z of ion beams: Magnetic Sector, Quadrupole, ToF

quadrupole rods
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* Measuring m/z by trapping: Ton Cyclotron Resonance, Ion Trap

+ (U-Vcos wt)

e

- (U-Vcos ot) ¢ - (U-Vcos ot)

—

+ (U-Vcos wt)

+ Isotopic abundance

-

Isotope Abundances Based on the Common Isotope Set at 100%

Abundance (%)

Element M+1 M+2

Hydrogen H 100 2H  0.0115

Carbon 2C 100 BC 108

Nitrogen N 100 5N 0.369

Oxygen %0 100 0 0.0381 B0 0.205
Fluorine ¥F 100

Silicon %si 100 2Si  5.08 0si 3.35
Phosphorus 3p 100

Sulfur %5 100 33 0.800 g 452
Chlorine 3¢l 100 SiCl 32,0
Bromine “Br 100 SBr  97.3
Todine 27100
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Distinguishing Elements
Element Distinguishing Characteristic
N Odd M*
S Large M + 2 (about 4%)
cl M + 2 one-third as large as M™
Br M + 2 as large as M~
I SmallM + 1and M + 2

Masses and Isotope Abundance Ratios for
Combinations of C, H, N, and 0 Corresponding to Mass 28

Formula m/z Ratio M+1 M+2
CoHy 28.0313 2.28 0.01
CO 27.9949 1.15 0.20
N 28.0062 0.74 0.00

* Ton generation a) Heated probe: EI, CT, FT
b) Desorption: FAB, SIMS, MALDI
c) Atmospheric pressure methods: APCI, APPI, ESI, DESI



Traditional Methods of Ionization: EI and CI
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* Halogens

* Delocalization
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« Substituent Loss
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* Halogens

100 5

67

83
o ] 82 = 83
a0, (}Z 80 4 h
5.F s
m S o 5
2 55 2
b 2
60 S 60, (3
41
= S“H ©
E
40, 54 40
B 82 £l
| x 210
N bl 102 ) L
00 [ ‘ L] ‘ i \‘\| [N PO [l \‘| | .l | 00 Il M|M ulll . w\” - . ] )
] ) k] £} % miz » o b ) B & B 2o
100, 5
169 169
0. 4 100%
?
80. E
5°Cl
70 5
:
| Brs
5‘—}
-4 125 a0
5%
40 5
309
O 204
103 125
20 | T Mgl 1, n i . i ”” i I ,
oo 40, a0, 120 160. 200. m.’z 240,
* Carbonyls
100. 57 ét—, 100, 5
B : wl . L4 105|106
=]
. S (R P S
. : T, —
. 29 g/ﬁ(\ 52, L] l_ @
)f (o] 57 msz 106 miz 105 miz 77
g £H @
w0 4 — -
MecLaf. &
0] 72 " 51
85
30. an
72
“ 114 »
‘” L1l ‘” |
. ILL,. Al LDl I P o L1 ul \“‘ o dull _ ‘ X
00 40. 80, mfZ 120 2 40 0. 80, 100. m’z 120.
100 5 100, 3
43 74 a
o ] o o ] 85
o0, S o0, 4 g
H S 3.0
m so QN/ 7n /[éﬁf ~
3 H
E 8 (@]
. g . o
- 56 3 50, 3 .
w MeLaf o 29 McLaf.
56 74
] &) 43 57
3 61 73 b
- y B i
00 Mu LAl ‘\\ I : 116‘ 0 & A aln“‘ l - il L 11612‘n
00 an. a0, miz 120 miz




Fragmentation Examples
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Match the following EI mass spectra to the following compounds: 1-dodecylamine;
2-dodecanone; 1-phenylhexane; 4-phenylcyclohexene. Assign the major fragmentations.
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Other Ionization Methods

* Heated probe: EI, CI, FI
* Desorption: FAB, SIMS, MALDI

*+ Atmospheric pressure methods: APCI, APPI, EST, DESI

- Field Tonization (FI)
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* Laser Desorption (LDI) - normally Matrix Assisted (MALDTI)
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* Electrospray (ESI)
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* Desorption Electrospray Ionization (DEST)

HV power supply
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