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ABSTRACT. Analytical detection limits and Relative Ion Yield (RIY) by a jet type ion source
glow discharge mass spectrometer(GD/MS) have been measured. With a jet type ion source, the
sample loss rate for a Cu sample is 0.23 mg/min with 0.1 L/min gas flow rate and 0.11 mg/min with
no gas flow rate. However, the ion intensity of Cu does not change significantly with the variation of
the gas flow rate. The RIY values obtained from the calibration curves of the six copper based
standards were between 0.57 of Fe and 3.5 of Cr. The detection limits of most elements were in the
range of 0.9 and 2.0 ppm when the glow discharge was operated at 4 mA, 1000V.
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Fig. 1. Schematic diagram of a gas-jet enhanced sputtering
lon source.
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Fig. 2. Schematic diagram of a modified sputtering ion
source for the glow discharge mass speclrometry. A;
Sample Cathode, B; Anode, C; Macor, D Cooling Block,
E; Teflon, F; Unit Holder, G; Sampling Hole, H; Gas
Line.
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Table 1. Operating conditions of the glow discharge mass
spectrometer

Glow Voltage -1000 V
Discharge Current 4 mA

Sampler Voltage +40V
fon Sampler-orifice distance 6 mm
Extraction Skimmer hole size 0.7 mm

Sampler Orifice 0.4 mm
Pressure Glow Discharge 1 mbar

Chamber

Quadrupole chamber 3 10-5 mbar
Mass Energy window (CMA. 40.5 V
Spectrometer Ion Energy 30V
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Fig. 3. Sample loss rate loss vs sputtering current at 1
mbar and 8 mbar, 0.2 L/min.
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Fig. 4. Voltage/Current characteristice curves in glow dis-
charge ion source.
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Fig. 5. Effect of discharge current on ion intensities of
three elements with copper alloy sample (1000V discharge
voltage, 40 V sampler voltage, —280 V skimmer voltage).
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Fig. 6. Glow discharge mass spectrum of KSS 1126 Brass
SRM(Cu 62.6%, Zn 29.9%).
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Fig. 7. Calibration curve of nickel (copper alloy standard
sample).
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Table 2. Certified values of KSS copper-base alloy series
(2] wt. %)
SRM No. Cu Zn Pb Fe Sn Ni Mn Al Cr Si
KSS 1121 64.19  33.75 0.005 0.002 0.001 0.001 0.000 0.001 0.000 0.000
KSS 1122 60.21  39.76 0.007 0.002 0.002 0.001 0.000 0.002 0.000 0.000
KSS 1123 60,50 36.28 2.96 0.117 0.061 0.038 0.001 0.006 0.000 0.000
KSS 1124  58.86  37.30 324 0.123 .299 0.114 0.001 0.016 0.000 0.000
KSS 1125 58.25 3946 2.04 0.049 0.073 0.036 0.001 0.007 0.000 0.000
KSS 1126  62.56 29.87 0.025 0.037 0.011 0.317 2.84 2.99 0.090 1.23
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Table 3. Relative ion yield and detection limits of GDIMS

system

Cu Zu Fe Ni Mn Al Cr
RIY 1 .62 0.57 1.03 29 27 35
D.L. (ppm. - 09 2 2 2 21
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RIY : relative ion yield
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Fig. 8. GD/MS spectrum of KSS 1101 (Fe 20, Mn<0.07,
Cr<0.6, Ni 6, A1<6 ppm).
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