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M. VORONOV, Th. HOFMANN, C. VENZAGO

AQura GmbH, P.O. Box 915-d115, Rodenbacher Chaussee 4, D-63457, Hanau-Wolfgang
E-mail: VoronovMV@mail.ru

Abstract. Microsecond pulsed glow discharge (PGD) may consume several kW of instan-
taneous power that may lead to a significant increase of a sample atoms excitation and ion-
ization efficiency. Improvement of analytical characteristics of a glow discharge source using
pulsed mode of power supply is demonstrated earlier for different optical and mass spectral
methods (Drobyshev, Turkin 1981, Bengtson et al. 2000, Huang et al. 1991, Hang et al.
1996, 1994, Farnsworth, Walters 1982), including fast flow ion source (Voronov, Hoffmann
2007). However, practical use of microsecond PGD is limited to scientific investigations.

In this work the microsecond PGD is applied to existing commercial mass-spectrometers
“Element GD” and “VG 9000” to develop a system, which can be used in commercial routine
analysis. Investigations are focused on possibilities of analysis with microsecond PGD and
in comparison of PGD in fast flow source (“Element GD”) and usual Grimm type source
(“VG 9000”). Detection limits in DC and PGD modes are investigated and compared.

The secondary discharge in Grimm type fast flow source was discovered in (Voronov,
Hoffmann 2007), and it certainly exists in “Element GD” instrument. However, practical
application of the secondary discharge for improvement of analytical properties of the instru-
ment is not clear. To answer this question, dynamics of ions extracted from the discharge
pulses is measured using earlier developed method (Voronov, Hoffmann 2007) (see the fig.).
Based on the measured ion dynamics and results of the PGD numerical simulation, influence
of the secondary discharge in “Element GD” instrument is discussed.

Extraction/focusing ion
optics
Mass analyzer J \ J

N

Electronic
Measured signal switcher

G of

strobe pulses with (O . Pulser Additional
agiven delay and channel
duration for discharge

current
Measured Measured
measurement

- current voltage .
Basic strobe pulses 8 via external

Computers generator resistance
22
oo

Oscilloscope

359



M. VORONOV et al.

References

Bengtson, A., Yang, C., Harrison, W. W.: 2000, JAAS, 15, 1279.

Drobyshev, A. 1., Turkin, Y.I.: 1981, Spectrochimica Acta, 36B, 1153.

Farnsworth, P. B., Walters, J. P.: 1982, Anal. Chem., 54, 885.

Hang, W., Walden, W. O. and Harrison, W. W.: 1996, Anal. Chem., 68, 1148.

Hang, W., Yang, P. Y., Wang, C. L., Su, Y. X., Huang, B. L.: 1994, Rapid commun. Mass
Spectrom., 8, 590.

Huang, B., Yang, P., Lin, Y., Wang, X., Yuan, D.: 1991, Fenzi Huazue, 19, 259.

Voronov, M., Hoffmann, V.: 2007, JAAS, 22, 1184.

360



