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“QpVavIKOV Evioswv:

base peak

NO

rel. abundance (%)

CaHsNO,, M= B9




Monoisotopic elements: '°F, "'P, “'1;

Elements with one very abundant isotope:
(> 98%): H('H), C(*C), N(**N), O(**0);

Elements with two abundant isotopes:
S(“S, “8S), CI(**C1, 'CI), Br(”Br, "'Br).
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Av utrapxel alwTto TNV opyavikn Evwan

Ortav 10 popI1akod 10V gival TTEPITTOC apIBUOC
UTTOONAWVEI
TTEPITTO APIBUO atopwy alwTtou Ny, Nj, N, ...

Ortav 10 JopI1ako 10V gival ApPTIOC apIOUOC
UTTOONAWVEI
apTio apiBuo artopwyv adwtou N,, Ny, Ng, ...



UVGulK(')’tOVlGIJ.OL'J (/-14 eV).

n-hexane 10.17 eV ethanol 10.48 eV
cyclohexane  9.88 eV acetaldehyde 10.21 eV
cvclohexene 895 eV acetic acid 10.35 eV
benzene 925 eV methylamine 8.97 eV
anthracene 7123 eV aniline 7.70 eV

trifluoromethane 13.84 eV
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x R R? M-R' M-R? Compound M
| all straight- m/z rel. m/z rel
-~  chain abund.  abund.
(90) {96)
ketones
O ©CH, C,H, 57 ©& 43 100 2-putanone 72
g CH, C,H, 85 4 43 100 2-hexanone 100
“7™ CyHg CiH, 71 61 57 100 3-hexancne 100
C;H, CjH; 85 75 71 100 4-octanone 128
CiH; CgH,4 113 66 71 100 4-decanone 156
secondary alcohols
OH CH, C.,H, 59 19 45 100 2-butanol 74
_¢— CHy CyH, 73 6 45 100 2-pentanol 88
H ©C,H, CsH, 73 41 59 100 3-hexanol 102
SlH secondary thiols
—C— CH, C,H. 75 5 61 100 2-butanthiol 90
§j CHs CsH, 89 2 61 100 2-pentanthiol 104
M2 amines
—C— CH, C,H; 58 11 44 100 2-aminobutane 73




R R2 M-R' M-R? Compound M
all straight- m/z rel. m/z rel
X chain abund. abund,
{%6) (96)
ethers
O CHy Ci;H, 87 2 59 100 butyl ethyl 102
ether
C.H, C;H, 87 54 73 100 butyl propyl 116
ether
amines
CH; C,Hg 72 10 58 100 N-ethyl pro- 87
NH pyl amine
C.H; CH, 8 43 72 100 butyl ethyl 115

amine
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Compound M

Fragment ion
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3 H‘J }
7 2 471
6 5 o
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CH3

difference
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rel.
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(%)
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difference rel,
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0 100
+14 100
0 100



Compound
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Fragment ion

m/z difference rel. iz
from AH® abun-
of dance
22 (246)
173 + 2 62 145
175 + 4 62 145
177 + B 80 147

difference rel,

from abun-
miz dance
= 143 {90)

-+ 100
-+ 2 100
+ 4 100
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Eite avraAAlayr) ¢opriou (CE):

[He]+. + M S [M]+' + He
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ik ast AtomyBombartment (FAB)

A —s Ar**.Lg"
Ar™® + Ar® — Ar°+ Ar*



“& Field Distertion (FD)
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ElpoodlopIeHOG HEYUAWY HOCWY

Compositon ~ Molecular Exact mass of the‘ "'_’:;:‘_yj"_fAbsoiute _ Most abundant sxgn"”"
. e wmoleoular lon°’ -,._:;.zabundanoe‘” :’ E__;; 9__1.};“;_m the molecular .

C,H, 28.05376 28.031300 97.7337 28

GogHis 280.5376 280.31300 79.5138 280

Cesaas 2805.376 2803.1300 10.1023 2805

M 28053.76 28031.300 1x 107 28053




g Mf’:60601 leviopou

Samﬂp Ie

e
~ (Abbreviation) ..

vaporisable®

electron impact (El)
chemical ionisation (Cl)

difficult to
vaporise or
cannot be
vaporised

field ionisation (Fl)

atmospheric pressure
ionisation (API)

electrospray ionisation (ESI)

field desorption (FD)

laser desorption/ionisation (LDI)

secondary ion mass
spectrometry (SIMS)

fast atom bombardment (FAB)

direct chemical ionisation(DCl)

thermal desorption (TD)

thermospray ionisation (TSI)

* including GC analyses



fonisation method. ionising partible Types of ions Possible additional ~ Normal mass Possibility of Possibility for Advantages Disadvantages
(abbreviation) ; signals region max. thermal on-line combination
up fo ca. decomposition ~ with
Elsctron impact & M* and - 3500 yes GC - fragment ion signals = - M is sometimes absent.
jonisation fragment ions structural information. - (very) polar substances cannot
(E) - largely correct abundances be measured.
of the isotope signals.
Chemical charged e.g. with NH;: reactant gas and 3500 yes GC - suppression of fragmentation - very polar substances cannot
ionisation reactant gas, M M +HJ, reactant gas which results in more be measured.
) e.0. CH:, NH; [M+NH] clusters abundant ions in the M region. - in cases of uncertainty it is possible
Ar and clusters to differentiate between [M +H]" and e.g.
[M+NH,]" by changing the reactant gas.
- incorrect abundances of the isotope signals.
Fast atom eg. A eg. [M+H]', signals from matrix 3500 very rare - - measurement of polar substances. - reduced solubility of substances
bombardment high kinetic [M+Na]' clusters, 6.g. in the matrix '
(FAB) energy (M+K) 2 glycerine + H* (frequently used: glycering).
and clusters - fragmentation is rare.
0. 2 M+H)
Electrospray none M+H]', - 100000 no LCorHPLC - multiply charged ions often produced - reduced choices for types of solvents.
ionisation (electrostatic) M+ Na, (structurally dependent). - big differences in the ionisation of
ES| (M+K]) - measurement of high molecular weight particular classes of substances.
(€SI and clusters substances in solution. - fragmentation very rare.
Thermospray frequently M+H, somefimes solvent 3500 no LCorHPLC - measurement of polar substances - reduced choices for types of solvents.
ionisation CH,CONH, M+ NH)' clusters in aqueous solutions. - the presence of a vaporisable

(TS

- fragment ions sometimes occur.

electrolyte is necessary.
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Mass spectrum of authentic 1,2,4-tri-
chlorodibenzo-p-dioxin, recorded using
the same procedure
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sample lonisation
injection and ion focusing
in a vacuum of 107° Torr
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The gas chromatogram shows a quali-
tative representation of a four-compo-
nent mixture (A, B, C and D). The first
peak (solv.) comes from the solvent.
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Mass spectra of the individual components.

e e e e e e e

The individual spectra of A,B (main pro-
duct, 95%, molecular weight 223), C
and D are extracted from the mass
chromatogram of a mixture of four dia-
esteromeric pyrrolizidine derivatives
and compared.

Structure of the main product, B

H

H3C CoHis
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