
Sensitivity tests 
• molarity mismatch effect negligible  
• Ge correction is valid to Ge/Se ~ 0.1 
• intensity mismatch effects: 

• no CRC: DS more robust than SSB 
• CRC: small effect in DS and SSB
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Need isotope data? Send us samples! 
We offer isotopic analyses to external users at 
cost, including sample preparation. Current MC-
ICP-MS analyses include: Li, Mg, K, Ca, Fe, Cu, Zn, 
Se and U. We also offer N and C  
isotope analysis via EA-IRMS.  
Check out our website  
for rates & more info! 

Why selenium? 
• micronutrient 
• environmental toxin 
• redox-sensitive element 
• 6 stable isotopes 

(74,76,77,78,80,82)

Why CRC-MC-ICP-MS? 
• eliminate ArAr interferences 
• measure ALL Se isotopes   
• superior precision?

Nu Sapphire 
• dual-ion flight path design (Fig. 2) 
• collision/reaction cell  
• explored He-N2 and He-H2 cell gases 
• 16 Faraday detectors (mass 73 to 83)

Figure 2. Schematic of Nu 
Sapphire MC-ICP-MS. CRC 
ion flight path shown in blue; 
no CRC path shown in red.

Figure 6. Intensity mismatch tests. No CRC analyses 
shown with (A) correction schemes and (B) comparing SSB 
vs. DS. (C) CRC analyses are less sensitive to mismatch. 

Figure 1. Selenium and isobar abundances. 
Signal intensities representative of a 50 ppb Se 
analysis with 1:1 DS and Ge/Se = 0.1.

Analytical conditions 
• tested non-CRC vs. CRC analyses 
• standard-sample bracketing (SSB) and double-spike (DS) data reduction 
• validated with analyses of NIST SRM 3149, MH-495 and USGS SCo-1 
➡  CRC measurements with He-N2 cell gas mixture are accurate & precise

Figure 3. (A) Double spike calibration and (B) internal analytical precision. Standard error of 
individual analyses follows predicted trend from Johnson noise + counting statistics (dashed line), 
including an unknown error contribution of 0.01‰ (dotted line). DS data are more precise than SSB-only.

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 multi-

pole devices associated with other reaction cell instruments.

Interference Removal

The collision / reaction cell enables removal of isobaric  

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, 

Fe.

Such interferences can be removed via charge exchange 

reactions with Hydrogen such as:

Ar+ + H
2
 → Ar + H

2
+

ArH+ + H
2
 → Ar + H

3
+

ArO+ + H
2
 → Ar + H

2
O+

These reactions reduce the Argon ion signal by more 

than 9 orders of magnitude while other analytes are  

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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Figure 5. Germanium doping tests. Mass 73 was monitored 
and used to correct 74Se and 76Se using mass bias estimate. 
Only CRC data shown.
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Take-aways 
• CRC analyses match sensitivity of non-CRC 
• CRC less sensitive to intensity mismatch & better external precision 
➡  CRC analyses are preferable for precise analysis of low-Se samples

Mass-dependent fractionation 
• MDF observed for all ratios 
• 80Se follows MDF for CRC analyses

Figure 4. Three isotope plots. SSB-only data are shown.
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