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Introducing “Full Scan” Glow Discharge Mass Spectrometry Analysis of Iron Oxides for

Provenience Studies of Ochre Pigments
By Andrew Zipkin* and Gideon Bartov, Eurofins EAG Laboratories, Liverpool, New York, USA

Introduction

Table 1. Percent recovery and inter-sample variance in recovery by element.
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plasma. Consequently, the cathode releases neutral atoms which diffuse into
the plasma and get ionized (Figure 2). lon beam intensities of all analytes are
then measured using a combination of analog and digital detectors and
evaluated in reference to a matrix element or normalized to multiple matrix
elements. These ion beam ratios are converted to mass fractions using the
RSFs which are developed through long term analysis of reference materials.?
RSF values account for the different elemental ion yields in the plasma.

In Table 1, mean % recovery Is reported for all elements with certified values
In each reference material. The inter-sample variance in percent recovery
(RSD%) Is also calculated for each element across reference materials to
assess the consistency of measurement accuracy. Out of 49 analyzed
elements, 16 were within 10%, 33 were within 25%, and 48 were within a
factor of two of the reference values — the expected methodological precision
range for Astrum GDMS. More importantly, the inter-sample variances of the

*Elements >1 wt% normally reported as “matrix”; % recovery shown for information only.

Conclusion

Astrum GDMS as used here represents a fast and consistent analytical
solution for elemental composition-based provenience studies of natural,
complex matrices like ochre. Combined with Laser Ablation-Inductively

measured elements across all five standards were moderately low, with 47 of
the 49 elements exhibiting less than 50% variation between the powders.

Coupled Plasma-Mass Spectrometry, also available from EAG Laboratories,
we can provide a full scan of elements in solid samples without the need for
digestion or fusion. A full scan quantifies weight % elements using LA-ICP-MS
and minor and trace elements down to sub-ppm levels using Astrum GDMS,
providing the maximum number of variables for multivariate statistical
discrimination of sources and assignment of ochre samples of unknown origin.

GDMS, when used as a standardless technigue with generalized calibration
factors, may be biased to within a factor of two relative to true concentrations.
For provenience studies, this is no hindrance because the multivariate
statistics involved rely on ratio relationships between element concentrations
to distinguish among sources.
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