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Ion mobility spectrometer using pulse corona discharge ion source
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Abstract: The pulse corona discharge was employed as the ion source of an Ion Mobility Spectrometer
(IMS) to replace the radioactive ion source to simplify the structure of the IMS. The features of pulse
corona discharge was researched and the Number of positive lons(N;) in a single pulse corona dis-
charge were measured. Then the relationships between the N; and the high voltage pulse, the N; and
the electrode spacing, and the variation of NIs with high voltage pulse under different tip curvature ra-
dii were tested. After determing the electrode parameters of pulse corona discharge ion source, the
pulse corona discharge ion source and the corresponding main structure of IMS were designed. Final-
ly, the mobility spectrum of reactant ion H" (H,0), in the air was detected by using the IMS built in
our lab. The obtained results show that the time corresponding to the peak of IMS is 47. 5 ms, and
the peak half-width is 7. 5 ms. Therefore, the spectrum resolution of IMS for reactant ion H™ (H,O),
detection is 6. 33. The experiments demonstrate it is feasible that pulse corona discharge is used as the

ion source of IMS. Because the structure of pulse corona discharge can be easily realized using Micro-
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electronic-mechanic System (MEMS) technology, and its corresponding mobility pipe removes ion

gate, the structure of IMS is simplified.

Key words: ion mobility spectrometer; ion source; pulse corona discharge; Micro-electronic-mechanic

System(MEMS)
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Fig.1 Test device of pulse corona discharge
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Fig. 2  Waveforms of high pulse voltage V and U,
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Fig. 3 Relationship between N; and high pulse voltage V
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Fig.4 Relationship between N; and electrode distance d
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Fig.5 N, changes with high pulse voltage V under

different tip radii of curvature
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Fig. 6 Schematic of ion mobility spectrometer based

on the pulsed corona discharge ion source
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Fig. 8 Mobility spectrum of reactant ion in air
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