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Abstract: A home-made membrane inlet— single photon ionization/chemical ionization— time-of-flight mass spectrometer has been
described. A vacuum ultraviolet ( VUV) lamp with photon energy of 10. 6 eV was used as the light source for single photon ionization
( SPI) . Chemical ionization ( CI) was achieved through ion-molecule reactions with O,  reactant ions generated by photoelectron
ionization. The two ionization modes could be rapidly switched by adjusting electric field in the ionization region within 2 s. Membrane
inlet system used for rapid enrichment of volatile organic compounds ( VOCs) in water was constructed by using a polydimethylsiloxane
( PDMS) membrane with a thickness of 50 pm. A purge gas was added to accelerate desorption of analytes from the membrane surface.

The purge gas could also help to prevent the pump oil back-streaming into the ionization region from the analyzer chamber and improve
the signal to noise ratio ( S/N) . Achieved detection limits were 2 wg*L ™" for methyl tert-butyl ether ( MTBE) in SPI mode and 1 pge
L ™" for chloroform in SPI-CI mode within 10 s analysis time respectively. The instrument has been successfully applied to the rapid
analysis of MTBE in simulated underground water nearby petrol station and VOCs in disinfected drinking water. The results indicate
that the instrument has a great application prospect for online analysis of VOCs in water.

Key words: time-of-flight mass spectrometer; membrane inlet; single photon ionization; chemical ionization; volatile organic

compounds; online analysis
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Fig. 1 Schematic diagram of the membrane inlet-single photon

ionization /chemical ionization-time-offlight mass spectrometer
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