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Previous Work

- The purpose of this work is to improve quantitative elemental
analyses by glow discharge mass spectrometry (GDMS) by predicting
the individual sensitivities of the elements. The results reported
on this poster reinforce recently published work (JASMS 1993, 4,
278-285). Relative ion yields (RIYs), defined in that work, were
experimentally measured for 19 elements in NIST steel reference
materials (#661-665) using both pure argon and argon containing 1
vol % H,. RIYs were also theoretically calculated using the fol-
lowing equation:

(Mass factor), (lonization factor) (Atomic weight),,

s (Mass factor)., (lonization factor)., (Atomic weight)_

The mass factor, taken to be 1 - e%®A¥ yas believed to result
. mostly from the mass dependence of analog detection. The predicted
' use of ion counting to eliminate the need for this factor is one of
the interesting aspects of the present paper.

The thermodynamic ionization factor, 1/[1 + e*®*PWAT] = inyolves the
electron affinity and the first ionization potential for =ach ele-
ment, as well as a chemical potential (up = 9. ev), the Boltzman
constant k, and a temperature (T = 14000 K). The atomic-weight

- factors are necessary to convert atom % to wt %.
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When the theoretical RIYs were plotted versus the experimental
RIYs, the correlation was found to be strong when the measurements
were made using argon that contained 1 vol % H,.

Present Results

The following results were obtained using a Concept S32 high-
resolution glow discharge mass spectrometer (manufactured by Kratos
Analytical, Ltd.):

1. When ion counting was used, theoretical RIYs without a mass-
dependent factor correlated well to experimental RIYs when ar-
gon was used that contained 1 vol % H,.

2. When Inconel-steel reference materials (4.5 to 46 wt % Fe) were
measured using argon containing 1 vol % H,, the theoretical RIY¥s
(previously used for low-alloy steels) correlated well. This
indicated that the same RIYs apply to a wide variety of steels.

3. When a steel standard was measured using argon containing 5 vol

)

% helium, che results were nearly the same as the results ob-
tained when pure argon was used. This indicated that the
physical effect of ‘thermal conductivity (which is similarlv
high for both H, and He compared to argon) does not account for
the improved correlation observed for argon containing 1 vol %

H,. DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
vmployees, makes any warranty, express or implied, or assumes any legal liability or responsi-
blity for the accuracy, completeness, or usefulness of any information, apparatus, product, or
pracess disclosed, or represents that its use would not infringe privately owned rights. Refer-
er ce herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorszment, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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