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Analytical Performance of Argon Spark Discharge Plasma under Reduced Pressures

Shuya NAKAMURA and Kazuaki WAGATSUMA™*

Synopsis :

The emission intensities, the signal-to-background ratios (SBR), and the relative standard deviations (RSD) for Cul 324.75nm and Cull

224.70 nm were measured in spark discharge optical emission spectrometry (SD-OES) when the argon plasma was operated under reduced

pressures. The SBRs increase with decreasing argon pressures, yielding about 4-times larger values compared to those in the ambient-pres-
sure condition. In these cases, the RSDs are less altered at argon pressures of 10-40 kPa. The reason for this effect is that the background in-
tensities are drastically reduced because the continuum by electron collisions decreases under the reduced-pressure conditions. The reduced-

pressure argon plasma would contribute to the improvement in the analytical performance in SD-OES.
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Fig. 1. Model of the transient process in spark discharge plasma.
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Fig. 2. Schematic diagram of the experimental apparatus.
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Fig. 3. Variations in the background intensity measured at
232nm (square) and 273 nm (circle) as a function
of the argon pressure.
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Fig. 4. Argon pressure dependence of the net emission in-
tensity (a), SBR (b), and RSD (c) for Cul 324.75
nm. Plasma gas: argon (diamond) and helium (tri-
angle).
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Fig. 5. Argon pressure dependence of the net emission in-
tensity (a), SBR (b), and RSD (c) for Cull 224.70
nm. Plasma gas: argon (diamond) and helium (tri-
angle).
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Fig. 6. Variations in SBR for Cul 324.75nm as a function
of the exposure time. Argon pressure: 30kPa
(square) and 100 kPa (circle).
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Fig. 7. Calibration curves for Cul 324.75nm at Ar pres-
sures of 100 kPa and 30 kPa.
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