




Figure 4c: Counting, Analog and Faraday display.

• Here, the 36Ar is displayed with the intensity shown in a
logarithmic scale in order to see the low intensities
recorded by the Counting (SEM) in BLUE.

The use of the triple detector mode to measure the
complete intensity range can be seen in the following scan
made across 36Ar, 38Ar and 40Ar.

Figure 5: Spectrum across 36Ar, 38Ar and 40Ar showing the incorporation of the
Faraday detector (Triple detector mode) for the analysis of count rates 
> 1 x 109 cps (logarithmic intensity scale).

Applications
The possible applications with such a wide detection range
in a single instrument include:

Geological Studies

• Determination of majors, traces and ultra-traces in
survey analyses, replacing complimentary analysis
techniques (e.g. AAS or ICP-OES).

• Use of the matrix element as internal standard in laser
ablation analysis:

- Na in fluid inclusions.

- Al in melt inclusions.

- Ca in bone / corals / otoliths etc.

- C in diamond analyses.

• Concentration determination in minerals by laser
ablation.

• Elemental ratios by laser ablation (e.g. Ca / Sr etc).

Industrial Applications
• Use of the matrix element as internal standard in laser

or spark ablation analysis in the analysis of high purity
metals.

• Si as internal standard for depth / spatial profiling of
wafers.

Isotope Ratio Analysis
• Measurement of large ratios at high concentrations.

• Sr, Hf and Pb isotopes by laser ablation.

Example 1
The determination of the rare earth elements (REE) in
fluid inclusions is of great interest as they provide
important information on mineral alteration etc. and their
analysis by laser ablation ICP-MS is carried out a routine
basis in many laboratories. However, the choice of an
internal standard in the analysis of these samples is limited
to a small number of elements. Sodium, which can be
found at weight percentage levels in fluid inclusions,
would seem to be an ideal internal standard (as it is
measurable by micro-thermometry) but in previous laser
ablation ICP-MS studies its high concentration level has
limited its use due to saturation of the Analog detector
circuit.

With the newly increased dynamic range available on
the Thermo Scientific ELEMENT XR, 23Na in low
resolution can be used as internal standard – still within
the operating range of the Faraday detector – while other
analytes (for example the REE and Th and U) at
concentrations more than six orders of magnitude lower,
can be detected – with maximum sensitivity – at the same
time using the Counting mode of the SEM.

Figure 6: Laser analysis profile (20 s gas blank and 45 s sample) for a
selection of elements in a fluid inclusion. 23Na (at count rates > 10e12 cps in
the sample) used as internal standard in the laser ablation for the analysis of
the REE, Th and U in fluid inclusions.



Example 2
Multi-element analysis of iron meteorites with the Thermo
Scientific ELEMENT XR. Analysis of matrix element (Fe),
traces (P) and ultra-traces (Au) in a single analysis. In this
example, medium resolution (MR, R = 4000) is used to
remove interferences from common polyatomic
interferences at 31P (and to a lesser extent at 56Fe), while
maintaining sufficient sensitivity for the analysis of 197Au.

Figure 7: Spectra for 31P, 56Fe and 197Au in an iron meteorite using Medium
Resolution (MR, R = 4000) with the Thermo Scientific ELEMENT XR.

Conclusions
A unique detection system in ICP-MS, combining a dual
mode SEM with a Faraday detector, has been introduced
with the Thermo Scientific ELEMENT XR HR-ICP-MS.
This addition significantly increases (by at least three
orders of magnitude) the linear dynamic range, allowing
count rates of over 1012 cps to be measured with the
ELEMENT XR. Through a combination of intelligent
hardware and software, the simultaneous measurement of
elements at concentrations from < fg/g to > 1000 µg/g is
now possible in a single analysis.
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