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Photoionization Mass Spectrometric Study on Several Aldehydes
and Ketones in Cigarette Mainstream Smoke
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Abstract; Formaldehyde, ketene, acetaldehyde, propanal and acetone in the gas phase of
cigarette mainstream smoke were studied by synchrotron photoionization/time-of-flight
mass spectrometry (TOF-MS). The mass-to-charge ratios (m/z) of these aldehydes and ke-
tones can be obtained from photoionization mass spectra at different photon energies. More-
over, by tuning photon energies, the photoionization efficiency (PIE) curves of these com-
pounds can be measured. Hence, structural identification can be fulfilled by comparing the
measured PIE curves and ionization energies (IEs) with standard photoionization cross sec-
tions and IEs.
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Fig.1 Schematic of experimental setup
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Fig.2 Photoionization mass spectrum for the

mainstream smoke at the photon energy of 11, 0 eV
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Fig.3 PIE curves for the m/z 30 ion (circle)
Inset; photoionization mass spectrum

of m/z 30 at the photon energy of 11. 0 eV
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Inset; photoionization mass spectrum

of m/z 42 at the photon energy of 10.0 eV

2.3 ZB&(m/z 44)

LEEM B RE N 10. 23 eV, FEE LKA K
B MM SR R FEAR AR RUB R B B9 i R B
¥R T 10,5 eV, BT LIS 5 R A5 4l 9 LBt v
BRIEIE . B 5 HRER 10.5 eV TRER T £
B 3R A5 B4 AT B /= 44 B FRGETORE . BRARY
BT i, I (E L T 44. 03, L2245 5K

MR CoH, O, IEXT LT L .
500 -
;. yO
400F “ ,cr°‘o°’°°
50°
%3001 00° %
= 3. 5
-)r;—<v
=

9.6 10.0 10.4 10.8 11.2
LT g/ eV
T SR B 2R GREE S R R B0
BS5 FRESHP m/z 4 HLEBHREL(ELE)
M :10.5 eV Bf m/x 44 196 H B 1S
Fig. 5 PIE curves for the m/z 44 ion (circle)

Inset: photoionization mass spectrum

of m/z 44 at the photon energy of 10.5 eV
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