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Key features:
Double focussing high precision isotopic measurement
mass spectrometer
Enhanced Sensitivity Interface as standard

Introduction
The application of non-traditional stable isotope systems
such as Mg, Si, S, K, Ca, Ti, V, Cr, Fe, Ni and Se in geochemistry, cosmochemistry and life sciences has been spurred by
the advancement of the multi-collector ICP-MS (MC-ICPMS) over the last two decades. This versatile technique, although widely considered as the standard method for the
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MC-ICP-MS to resolve or partially resolve the isotopes of
interest from their respective interferences, but at the cost
of significantly reduced ion transmission. Furthermore, analysis of certain isotopes such as

Ca is not possible on the

40

traditional MC-ICP-MS instruments, as the 40Ar interference cannot be resolved.
Sapphire is a collision/reaction cell MC-ICP-MS incorporating both a “high energy” ion path (traditional MC-ICP-MS)
and a separate “low energy” ion path (collision/reaction cell). The instrument offers an ideal solution for the precise
and accurate isotopic analysis of both the traditional isotope systems, and the non-traditional isotope systems mentioned above.
Sapphire has combined the Plasma 3 mass analyser with the patented (GB 2535826) dual path transfer optics offering
the benefits of collision/reaction cell without compromising performance for classical geological applications.
The ‘dual path’ design allows the cell to be used to remove isobaric interferences for specific applications and can be
fully bypassed when analyzing classical isotope systems that do not require removal of interferences or for systems
where the high resolution features are preferred.
For more information go online: www.nu-ins.com

Dual Path Transfer Optics
The dual path transfer optics retain the high sensitivity of MC-ICP-MS by extracting the ions at a high energy (~6keV).
The ion beam can then be directed along two distinct paths.
The ‘High Energy Path’ maintains the high ion energy throughout the transfer optics before focusing into the defining
slit of the double focusing mass spectrometer, retaining all the key performance of traditional MC-ICP-MS.
The ‘Low Energy Path’ diverts the ion beam along a second route before the ions are decelerated into the
collision / reaction cell. Gas is introduced into the RF cell to produce reactions with the low energy ions. On exiting the
cell, the ions are accelerated back to the high energy and focused into the defining slit of the double focusing mass
spectrometer.
The ‘dual path’ design provides an effective solution to mass discrimination problems potentially caused by RF multipole devices associated with other reaction cell instruments.

Interference Removal
interferences such as Ar+ or polyatomic interferences such
as ArH+, ArN+ or ArO+ which can interfere directly with the
atomic ions of the same nominal mass for example K, Ca,
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The collision / reaction cell enables removal of isobaric
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Fe.
Such interferences can be removed via charge exchange
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reactions with Hydrogen such as:

Mass scan of 500ppb of potassium

Ar+ + H2 → Ar + H2+
ArH+ + H2 → Ar + H3+

These reactions reduce the Argon ion signal by more
than 9 orders of magnitude while other analytes are
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ArO+ + H2 → Ar + H2O+
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unaffected.
The removal of these interferences allows the measurement
of non-traditional stable isotopes such as potassium and
calcium at low resolution, without reducing transmission.
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Mass scan of 500ppb of calcium
For more information go online: www.nu-ins.com
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