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A New GC/MS System Equipped With a Supersonic Molecular Beam Sample Introduction System
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The effect of vibrational supercooling in supersonic molecular beam (SMB) on the electron impact mass
spectrometry (EIMS) was demonstrated for a number of organics, (i) hydrocarbons, (ii) monoterpenes, and (iii)
fatty acid esters. With SMB/EIMS, all of these compounds showed enhanced molecular ion, and their conven-
tional fragmentation patterns were retained at smaller intensities whereas the fragment ion intensities were
greatly suppressed.

Effect of impact electron impact energy was also examined. With increase in electron energy, fragment ion
intensity increased for (i) hydrocarbon and (ii) aliphatic alcohol, whereas fatty acid methyl ester showed
opposite behavior. At 20 eV, peak intensities of McLafferty rearrangement (m/z 74) and molecular ion were
100 % and 55 %, respectively, whereas at 70 eV, they were 25 % and 100 %, respectively. Sensitivity for
GC/MS mode was also examined.
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Figure 1. A schematic drawing of a new GC/MS system equipped with a supersonic molecular beam
sample introduction system.
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Figure 2. SMB/EI-GC/MS of n -tetradecane (n-C,.Hso),
compared with the standard 70 eV EIMS. (A) 70 eV, (B) 40
eV, (C) 20 eV; (D) 70 eV NIST-MS [2]. SMB/EIMS was meas-
ured with H.-carrier gas at 1.0 atm of backing pressure
(Po). Sample introduction rate is 5X10® g/sec using diffu-
sion tube method.
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Table 1. SMB/EI mass spectra compared with standard spectra.
Compound SMB” Energy/ Upper column : m/z
Molecular Formula NIST” eV Lower column : % intensity
28 20 31 41 42 43 55 70
7 -Pentanol
C,H, OH SMB 70 24 41 48 61 92 23 73 100
29 31 41 42 43 55 57 70
M : m/z 88 RS a0 67 70 60 100 29 60 20 38
43 91 92 93 105 133 134 176
n -Heptylbenzene SMB 70
CH.C.H,, 11 78 100 6 13 17 5 95
27 29 39 41 65 91 92 176
M : m/z 176 NIST 70 14 13 15 20 12 100 87 23
- 68 79 92 93 94 107 121 136
D-Limonene
g SMB 70 85 20 32 90 40 33 36 100
104416
41 53 67 68 79 93 94 136
M : m/z 136 NIST g 20 19 49 100 20 49 19 20
. 68 79 92 93 94 107 121 136
L-Limonene
G H SIS i 71 28 28 8 37 27 34 100
104416
27 39 41 53 67 68 79 93
M : m/z 136 NIST 10 22 30 29 21 40 100 20 45
Methyllaurate - . 74 87 143 171 177 183 185 214
CH3(CH2)10COOCH3 68 42 20 29 15 20 12 100
42 59 69 74 83 87 88 143
M : m/z 214 NIST 20 60 76 82 100 44 48 47 63

a) SMB/EI mass spectra were obtained with 70 eV electron ionization and sample
introduction rate of ~10® g/sec . Eight most intense peaks are tabulated.

b) The eight most intense standard 70 eV EI spectra were abstracted from the NIST
database [2].
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