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Analyse directe

Couplage GC-MS
Couplage LC-MS
Couplage CE-MS

Couplage SFC-MS
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COUPLAGES GC-MS

ANALYSE DES PETITES MOLECULES VOLATILES
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Principaux ions:

lonisation positive

Type d'analyte lonisation négative

Principal // occasionnel
apolaire M*® // M2+
polarité moyenne M*® // [M+H]*, M2
polaire M*® // [M+H]*, M%*




Intéréts et limitations:

- le composé doit étre volatil (T, < 500°C; limite de masse ~103)

- ion moléculaire M** (mais pas toujours) =>

- ions fragments => informations structurales

- source sous vide => contraintes sur GC (dc, débits, gaz vecteur...)
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Confirmation? Il existe des bases de données intégrant des outils recherché performants

i3 NIST MS Search 2.0 - [Ident, Presearch Default - InLib = 1442, 100 spectra]

T Fle Search View Tools Cptions Window Help - |E‘ x|
SLEREE~ «+ 7

@D 2| = |1 Sulfisoxazole ﬂ@ E- || & |G
#

Source Name L 1004 92 Name: Sulfisoxazole ~
1 winmsms Sulfisoxazole Formula: C11H13N3035
2 riza_web |RII2583|KEY[1596|CAS|2385-85-5|FRML|Empt... 108 9 OH'N‘ MW 267 C.AS#: 127-69-5 NIST#. 1001710 ID#: 1194 DB. winmsms
3 wiley? 2-(phenylseleno)-3-(trimethylsilyl)propanal 504 (\ET'OH\{V‘ M None
4 mainlib 1-Tetradecene HalM Comment: NIST Mass _Spectrumetry Data Center
5 mainlib Tetra(1-butenyl)-tin 65 156 Instrument type QqQ/riple quadrupole
6  replib Silanamine, N,1,1,1-tetramethyl-N-[1-methyl-2-... s Y 111 1 ) I . . __ | Snectrum type ms2
7 wiley? SILANAMINE, N-(1,1-DIMETHYLETHYL }-1,1,1-... 40 80 120 160 200 240 280 g';mmmﬂﬂ .
8 mainlib Acetamide, 2.2 2-trifluoro-N-methyl-N-{trimethyl... (winmsms) Suffisoxazole Precursortype [M+H] s
[s] Sne i hManua 0 in d\saver tnhia “1\n 3 PlotText of Search Spectrum £_Plot of Search Specirum A Plot/Text of Spec List J
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1000 900 800 700 600 500 400 300 |R Difference } Head to Tail £ Side by Side Ji_Sublraction 7 999 999R 98.9P
# | Library Match R.Match Prob. | Name < 1004 92 Name: Sulfisoxazole ~
1 winmsms 999 999 989 Sulfisoxazole Formula: C11H13N3035
2 nist_msms 999 999 989 Sulfisoxazole MW: 267 CASH#: 127-69-5 NIST#: 1001710 1D#: 1194 DB: winmsms
3  nist_msms 821 855 98.9 Sulfisoxazole o o-N Other DBs: None
4 winmsms 821 855 989 Sulfisoxazole 1 /\/é ) Comment: NIST Mass Spectrometry Data Center
5 winmsms 819 859 989 Sulfisoxazole | ‘(')"JH 3 Instrument type QqQ/triple quadrupole
6 nist_msms 819 859 989 Sulfisoxazole 1084 Spectrum type ms2
7 winmsms 623 916 098 Ribavirin 504 2 Compound type M
8 nist_msms 623 916 098 Ribavirin Precursor type [M+H]+
9 nist_msms 585 634 989 Sulfisoxazole Precursor m/z 268
10 winmsms 585 634 989 Sulfisoxazole mﬁa\is Quattro Mioro
11 nist_msms 541 h62 989 Sulfisoxazole 4 met direct flow injection
12 winmsms 541 562 989 Sulfisoxazole 156 _Llunizatiun Esl
13 mainlib 483 570 0.03  4-Aminophenyl trifluoromethyl sulfone I lon mode P
14 mai|.1Iib 480 633 0.02 4—Ar.ninuphenyl chlorodifluoromethyl sulfone o ) HII " ‘ \ Collision gas Ar
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Ident [dent

e NIST NIST/EPA/NIH Mass Spectral Library 2023: 394.000 spectres EI / 341,000 composés => 2500€
* WILEY Registry of Mass Spectral Data 12th Edition 860.000 spectres EI / 700. 000 composés => 8500€




lonisation Chimique
(CI)



Principe:
Qté de Gaz Réactif >>> Qté de Produit Etudié
103 -> 104
ionisation préférentielle du gaz réactif (méthane, isobutane ou ammoniac)

Collision avec d'autres molécules du méme gaz => plasma d'ionisation

Electron Source

AP

Gaz réactif b lons réactifs m/z Abondance (%)
127 CH.* M+17 47
Méthane CH.* M+29 41
C;H.* M+41 6
195 C,Hy* M+57 93
Isobutane CH,* M+43 4
C.H,* M+39 3
Ammoniac 207 NH,* M+18 97
NH,;+NH,* M+35 3

molécules organiques AP ~ 200 Kcal.mol?
=> ammoniac + sélectif que isobutane et méthane

- énergétique que El => favorise I'obtention de I'ion moléculaire
(peu de fragmentation car énergie interne + faible que pour El).
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Principaux ions:

Type d'analyte

lonisation positive
principal // occasionnel

lonisation négative
principal // occasionnel

apolaire

[M+H]”

M-* // [M-H]

polarité moyenne

[M+H]* // [M+X]*, [2M+H]*

M_.r [M'H]-

polaire

[M+H]*, [M+X]* /] [2M+H]*

[M-H]-// [M+R]-, M-

X => selon les gaz (ex: [M+NH,]"):

M-® : capture d'électron M+e"




Spectres de masse du 3-
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THEA-PFFA-HFIF'E'SpEC’[rum
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show many fragments, but PCl and NCI show fewer. Cl spectra enable
easier identification of compounds by GC/MSD.
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Intéréts et limitations:
- on peut observer |'ion pseudo-moléculaire => masse OK
- c'est une technique douce :on obtient des ions fragments mais moins que pour El
=> peu d'informations structurales
- le composé doit étre volatil (T, < 500°C; limite de masse 103)
- source sous vide => contraintes sur GC (dc, débits,...)
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Applications GC-MS



AT-0.00- 550 TRACE 1310 GC System Parameters
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2 50 . 0w e Carrier Gas, (mL/min) He, 1.3
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Decomoiution Plugin Hold Time (min) 12

\ew  Help
s ; €1 Full i (50.00-700.00) @ i X+ 2 M 7 Famer acive @ i A~ Table 2. Mass spectrometer conditions.
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%GNG 00 . .
BP 126 057770 @ 5 06E000 J | Acquired spectrum Resolving power (FWHM 120.000
O at m/z 200) ’
/ \ L)
2.00E+008 / \ | Lockmass, column
H C / “ ' 207.03235
3 0.00E+000" - = i » bleed (m/z)
H 15777318 15 15608 won 1§ M8 16 2552M sB®Rn ‘2 | | l s
2 I ! i
s 0 - . ” ” ) RT:15.86 - 16.08
! — . & | ‘ ‘ 136.05186
O H 5 ey Hesght Fragmem >  Treo m/z ’:::_f"" ::J“:" | B Il 136.0519(—\%05179
A ¥ UG 25013852) 507884752 CLIZBHBO2 13605180 070645 1 i 136,051 14505177
|F ISDMIM 1IMMNS JEMSITO COZBHICD 1350490, 0550044 H RS
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Characterizing unknowns in food packaging using GC Orbitrap Mass Spectrometry

Dominic Roberts, Jesus Varela, Yves-Alexis Hammel and Paul Silcock
Thermo AN 10527 (2016) EIC 136.05188 + 5 ppm
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27. 1,1,1-trichloroethane
28. 1,1-dichloropropene
29. 1-chlorobutane

30. Benzene

31. t-amyl methyl ether

32. 1,2-dichloroethane

33. Trichloroethylene

34. 1,4-dichluorobenzene (IS)
35. t-amyl ethyl ether

36. Dibromomethane

37. 1,2-dichloropropane

38. Bromodichloromethane

GC-MS

Analysis of volatile organic compounds in drinking water according to

U.S. EPA Method 524.4
Thermo AN 001236 (2022)
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0.1 pg/mL S 2-ring
QY & f ) Jq,g Q¥
Feo o oS, . SEL g & ¢ GC-MS MS
§ & FEEEE| 68 feF SIS 4
F &L se SEESS ¥ <858 g § il b ppb
g § O&F SELTS & & §§ & & § Petrogenicy Pyrogenic Su pp
@ S& §ras s A v NS < P& m and by-products Buthing of biomass
. o' @ )9S ‘ | A Q il i ot
° | M \ o, -l
7.0e8 5}0 “ ( | \““‘ I i \" “x\ 'E%g Compound R? Range [pg/mL]  IDL [ug/mL]
e $ (1 ‘ l || \ [/ b . Benzob]fluoranthene 0.9995 0.0005-1.0000 0.0001
= ‘ N ‘ é Benzoc]fluorene 0.9992  0.0005-1.0000 0.0002
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% ’ \0\@ &\\ - @é’ _g? Lo ,‘,ymge,,ic; i Benzo[k]fluoranthene 0.9996  0.0005-1.0000 0.0001
2 3.0e8 év° \ g \ g\ NS Combustion at high temperatures
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— Conf. 1 s
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>
8 158 transition de quantification
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a 8.0e7
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-2.0e7
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243 244 245 246 247 248 249 250 5 1 252 253 254 gas chromatography — triple quadrupole mass spectrometry (GC-MS/MS).
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Thermo AN 10566 (2022)



