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Fig. 1  Schematic diagram of the overall structure of
vacuum ultraviolet photoionization time-of-flight
mass spectrometer
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Fig. 2 Schematic diagram of data acquisition system of mass spectrometer
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Fig. 3 Schematic diagram of the experimental device for

the analysis of toluene standard gas
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Fig. 4 Photoionization mass spectrum of 1ppm toluene

standard gas when sampling for 1 second
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Fig. 5 Schematic diagram of the experimental device for

on-ine analysis of the gas-phase components in
mainstream cigarette smoke
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Fig. 6 Photoionization mass spectrum of the gas-phase

components in mainstream cigarette smoke
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Development of vacuum ultraviolet lamp ionization source time-of-flight mass spectrometry and
its applications

WANG Jian' HU Yong-hua®' TIAN ZhenHfeng' JIANG Ai-bing' ZHANG Xiaosu' XU Ying-ho' WANG
Cheng-hui' and PAN Yang’ (1. Key Laboratory of Combustion and Pyrolysis and Key Laboratory of Tobacco
Chemistry of Anhui Province Hefei 2300881; 2. National Synchrotron Radiation Laboratory University of
Science and Technology of China Hefei 230029) Fenxi Shiyanshi 2016 35( 10) : 1236 ~ 1240

Abstract: In order to analyze the components in cigarette smoke on real-time and ondine basis a vacuum
ultraviolet lamp ionization source time-of-flight mass spectrometry was developed. The instrument is mainly
composed of vacuum system sampling interface photoionization chamber ion transport area reflection time-of—
flight mass analyzer and data acquisition system. The performance parameters of the instrument such as mass
accuracy mass resolution detection limit and standard working curve were tested using toluene standard gas.
At the same time application of the instrument for ondine analysis of the gas-phase components in mainstream
cigarette was explored. The results show that: (I) the mass accuracy of the instrument is better than 1.0 x 10 ™*
mass resolution is higher than 2000 the limit of detection for toluene is 0.41 mg/m’ and The correlation
coefficient ( R*) of the standard working curve can reach 0.9990. (2) The mass spectrometer can be directly
connected with commercial smoking machine by using the heating capillary sampling method and achieve
research information of fresh cigarette smoke from each single puff within 2 seconds. Therefore it is very suitable
for real-time and ondine analysis of cigarette smoke.

Keywords: Vacuum ultraviolet lamp; Photoionization; Time-ofHlight mass spectrometer; Cigarette smoke; On-—
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