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Ion source with posterior suck sampling
and ionization by ionic wind
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Abstract: As existing ion source requires a complex external huge gas supply and is not convenient to
be carried, this paper proposes a integrated system by an opened ion source and a micro gas pump
based on ionic wind. A new needle array-cylinder discharge electrode structure was designed to realize
the double functions of the open ion source and the micro air pump in ambient air. When the power

supply was served as a negative DC high voltage of 0——20 000 V, and the distance between the nee-
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dle and the cylinder was 10 mm, the corona discharge was implemented by three types of discharge e-
lectrode structures respectively: single-array-needle and single-cylinder, single-array-needle and doub-
le-cylinder, double-array-needle and double-cylinder, and the wind velocity was measured by the testo
405-V1 anemometer, The result shows that the maximum wind velocity is produced by the double-ar-
ray-needle and double-cylinder structure. By using three types of electrode structures, COMSOL
multi physic simulation software was applied to simulation of the ion wind and the results show that
the simulation is coincided with that of the experimental results well. Based on the double-array-nee-
dle and double-cylinder structure, the integrated system experiment of the ion source and the micro air
pump was conducted. The results demonstrate that the maximum ion wind generated by the structure
discharge is 2. 11 m/s,which can suck an acetic acid sample at the bottom into the device. Moreover,
the maximum electric current value reaches about — 10 nA tested by the Faraday cup, which shows
that the device realizes the ionization function. In conclusion, the integrated system of the ion source

and the micro air pump in this paper realizes posterior suck sampling and ionization, omits a huge

complex external gas supplies, and is expected to be applied to portable analytical instruments.

Key words: ion source; miniature air pump; ionic wind; posterior suck sampling;ionization
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Measurements of ionic wind velocity with

three different structures
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